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INTRODUCTION 


In 1975 the U.S. Bureau of Land Management and U.S. Geological Survey began 
cooperative coal-hydrology investigations designed to further knowledge about 
hydrologic processes and improve Federal coal-leasing decisions affecting 
water resources. Fiscal Year 1984 marks the 10th year of the program. 
During those 10 years a large quantity of data have been collected, analyzed, 
and interpreted. A substantial number of publications resulted from this 
work. 


A decision was made by the two agencies in 1982 to compile a bibliography on 
coal hydrology. This document is meant to serve as a useful reference for 
land managers, planners, scientists, and regulatory officials involved with 
coal leasing and water-resources management. 


In compiling this bibliography, Geological Survey publication lists, existing 
Geological Survey bibliographies, and the Water Resources Scientific 
Information Center (WRSIC) data base were searched for pertinent Geological 
Survey publications that contained information relevant to the hydrology of a 
coal area. The WRSIC abstracts were used unedited as received from the WRSIC 
data base. Also included are reports of the Energy Mineral Rehabilitation 
Inventory and Analysis (EMRIA) program, coal leasing environmental impact 
statements and environmental analysis reports, and Bureau of Land Management 
land-use planning documents containing information about coal iydrology. 

Only those documents authored by either the Geological Survey or the Bureau 
of Land Management are included in this bibliography. 


Bibliography entries are organized alphabetically by state. A general list 
of titles, which did not fit into a specific state section, also is included 
following the state listings. The bibliography covers all the major Federal 
coal production regions (fig. 1). A list of common abbreviations used in the 
references is shown in table l. 


To help meet the need for hydrologic information created by the Surface 
Mining and Reclamation Act of 1977 (Public Law 95-87), the Geological Survey 
is in the process of preparing a series of reports that broadly characterize 
the hydrology of coal areas nationwide. These reports, termed Coal Area 
Hydrology Reports, are being prepared for the coal areas shown in figures 2a 
and 2b. The current (1983) status of these reports is shown in table 2. 


Publications listed in this document are available from the publishing 
agency, either the Bureau of Land Management or the Geological Survey. 


Bureau of Land Management publications should be requested from the following 
source: 


Division of Resource Systems, D-470 
Denver Service Center 

Bureau of Land Management 

Denver Federal Center, Bldg. 50 
Denver, CO 80225 
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Figure 1.--Federal coal-supply regions in the United States. 
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Table 1.--Common abbreviations and acronyms used in abstracts. 





Draft Environmental Assessment 

Draft Environmental Assessment Record 

Draft Environmental Impact Statement 

Draft Environmental Statement 

Draft Technical Examination/Environmental Assessment 
Draft Technical Examination/Environmental Assessment Record 
Environmental Assessment 

Environmental Assessment Record 

Energy Mineral Resource Inventory and Analysis 
Final Environmental Assessment 

Final Environmental Assessment Record 

Final Environmental Impact Statement 

Final Environmental Statement 

Management Framework Plan-Coal Amendment 

Selected Water Resources Abstracts 

Technical Report 
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Figure 2a.--U. S. Geological Survey coal areas in the Eastern Interior 
and Eastern Coal Provinces. 
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Figure 2b.--U. S. Geological Survey coal areas in the Rocky 
Mountain and Western Interior Coal Provinces. & 




















Table 2.--Status of U.S. Geological Survey coal area hydrology report:. 





Calendar year report Water-Resources Investigation, 











Coal area* to be published Open-File Report number 
l Published 82-223 
2 Published 82-647 
3 Published 81-537 
4 Published 81-343 
5 Published 61-538 
6 Published 83-33 
7 Published 81-615 
8 1984 
9 Published 81-803 

10 Published 82-864 

11 1983 

12 Published 81-902 

13 Published 82-505 

14 Published 81-137 

15 Published 81-809 

16 Published 81-204 

17 Published 81-1118 
18 Published 81-492 

19 Published 81-901 

20 Published 82-440 

21 Published 82-679 

22 Published 81-135 

23 Published 80-693 

24 Published 81-1113 
25 Published 81-636 

26 No report planned 

27 No report planned 

28 1983 

29 Published 82-858 

30 Published 82-1003 
31 No report planned 

32 Published 81-498 

33 Published 81-423 

34 Published 82-638 

35 Published 81-403 

36 No report planned 

37 No report planned 

38 Published 82-1014 
39 1984 

40 1984 

41 1984 

















Table 2.--Status of U.S. Geological Survey coal area hydrology reports-- 


Continued. 





Caleadsr year report 


Water-Resources Investigation, 





Coal area* to be published Open-File Report number 
42 Published 82-636 
43 No report planned 
44 No report planned 
45 1983 82-527 
46 1984 
47 1984 83-221 
48 1984 
49 1963 82-682 
50 i984 
51 No report planned 
52 1984 
53 1984 
54 Published 83-146 
55 No report planned 
56 1983 83-38 
57 1984 
58 1985 
59 1984 
60 Published 83-203 
61 1983 83-132 
62 1984 





*Coal areas, shown in figures 2a and 2b, are delineated on the basis of 
hydrologic-basin boundaries within the major coal<-production regions. 




















U.S. Geological Survey professional papers, bulletins, water-supply papers, 
and circulars are obtainable from: 


Eastern Distribution Branch, Text Products Section 
U.S. Geological Survey, 

604 South Pickett St. 

Alexandria, VA 22304 


U.S. Geological Survey open-file and water-resource investigation reports are 
available from: 


Open-File Services Section (OFSS) 
Branch of Distribution 

U.S. Geological Survey 

Box 25425, Denver Federal Center, 
Denver, CO 80225 
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A Compilation of Ground water quality data in Alabama 

Avretts James R. 

U.S. Geoloyical Surveys water Resources Division. Geol Surv of 
Ala Circ 374 336 pe 1968. 2 Figs 6 Tabes 

Journal Announcement: SwkA6801 

All available data on the quality of ground water in Alabama, 
up to the date of this reports are tabulated to provide 
information for appraising water supplies in the state and to 
determine whether water use is impaired. water-quality 
information was obtained by various agencies and individuals in 
Alabama for many yearss but much of the information was rot 
published previously. The chemical and physical character of 
waters the significance of these propertiess and the source of 
various constituents are discussed. water quality requirements 
for domestics industrials irrigations and recreational uses also 
are described in detail. A total of 3692 chemical analyses are 
tabulated in the reports by counties. Radioelement data for 14 
sites in the state are compiled in a separate tabie. 


Iron oress fuels anc fluxes of the Birmingham districts Alabama 
witb chaetecs oo The crigin of the oress by Ej Cw Eckel. 

Burchards E. Fee and Buttss Charless 1910 

U.S. Geological Survey Bulletin 4004 204 p. 

Section on Fuels and Fluxes (p. 170-188) by Butts describes the 
stratigraphy and physical properties of the principal coal beds 
of the Warrior Coat Fiela. It also contains descriptions of 
geoloyic sections for the various coal beds. Coking coal 
analyses and infornation on mining methods and coal washing are 
also included. 


Warrior coal basin in the orookwood quadrangles Alabama 

Buttss Charless 1995 

U.S. Geological Survey Bulletin 260-I4 p. 357-381, 

Discusses stratigraphys structures general mining conditions 
and developmentss and coal groups and analyses. 


The Warrior coal basin in the Hirmingham quadrangles Alabama 

Buttss Charless 1906 

U.S. Geological Survey Bulletin 285-Fse p. 211-222, 

Discusses stratigraphys structures general mining conditions 
and developmentss and coal yroups and analyses. 


Description of the Birmingham quadrangles Alabama 
Buttsse Charless 1911 
U.S. Geological Survey Geologic Atlass Folio 1754 26 p. 


Description of the Bessemer and Vandiver quadrangless Alabama 
Buttss Charless 1927 
U.S. Geological Survey Geologic Atlases folio 2214 22 p. 


WATER AVAILABILITY AND GEOLOGY IN MARION COUNTYs ALABAMA 




















Alabama Alabama 


CAUSEYs Le Ves WAHL se Ke Dee JEFFERSONs Pos HARRISse we Fe JR 

GEOLOGICAL SURVEY OF ALABAMAs, UNIVERSITY. 

ALABAMA GEOLOGICAL SURVEY MAP 105, 1972. 31 Pe 3 FIGs 2 MAPS, 
6 TAts 17 REFee 

Journal Announcement: SWRAU708 

ROCKS THAT CROP OJT IN THE EASTERN FART OF FARION COUNTY IN 
NORTHWEST ALABAMA INCLUDE SANDSTONES AND SHALES oF 
MISSISSIPPIAN AND PENNSYLVANIAN AGE THAT DIP SOUTHWARD ABOUT 50 
FEET PER MILE. THE SANOSTUNES AkKE POCR AQUIFERS AND EXPECTED 
YIELOS ARE GENERALLY LESS THAN A QUARTER OF A FPILLION GALLONS PER 
DAY (MGD) PER WELL. THE WESTERN PART OF THE COUNTY Is UNDERLAIN 
CHIEFLY BY SANDS AND CLAYS OF LATE CRETACEOUS AGE THAT DIP 
SOUTHWESTWARD ABOUT 25 FEET PER MILE. THE SATURATED SANDS WILL 
YIELO AS MUCH AS OS MGD PER WELL. STREAMFLOW IS THE PRINCIPAL 
POTENTIAL SOURCE OF LARGE SUPPLIES OF WATER IN’ THE COUNTY. THE 
AVERAGE RUNOFF 1s ABOUT 850 MG6D. THE DISCHARGE OF THE 
BUTTAHATCHEE RIVERs THE LARGEST STREAM, AVERAGED 311 MGD AT THE 
GAGING STATION BELOW HAMILTON DURING 1940-65. THE ANNUAL 
MINIMUM FLOWS AT THAT STATION RANGED FROM 12 MGD TO 36 MGD DURING 
THE PERIOD 1951-65 AND THE MEDIAN ANNUAL 7-DAY LOW FLOW WAS 
30.4 MGD. WATER FROM SANOSTONE AQUIFERS IS GENERALLY HARD AND 
HIGH IN IRON CONTENT? WHEREAS WATER FROM UNCONSOLIDATED SAND 
AQUIFERS IS SOFT AND LOCALLY HIGH IN IRON CONTENT. WATER FROM 
THE STREAMS IS GEVERALLY SOFT AND LOW IN MINERAL CONTENT. 
ABOUT 1.5 MGOD OF wATER IS DEVELOPED FROM AQUIFERS AND LESS THAN 
1 MGD IS ODEVELOPED FROM STREAMS. (WOODARD-USGS) 


water Availability in bibb Countys Alabama 

Causeys Le Ves Willmonse J. Ret Ellardse Je Se 

Geological Surveys Universitys AL. Water Resources Div. 

Alabama Geological Survey Map 144, 1978, 16 Pee 3 Figer 2 
Platess 3 Tab. 

Journal Announcement: SwRA 1215 

The largest sources of water in BibL County in central Alabama 
are Limestone, dolomites and sand aquiferss and Cahaba end Little 
Cahaba Rivers. Potential sources of 0.5 Mgal/d (million gallons 
per day) or more per well are Limestone and dolomite aquifers in 
topographic lows in the northern part of the county; Limestone 
and dolomite aquifers in topographic lows and along fauits in the 
central parts and sand aquifers in the southern part. The total 
average flow of all streams in the county is about 14260 Mgal/d-, 
of which S90 Mgal/a oriyinates within the county. The Caehaba 
River at Centreville has an average flow of 1-000 “gal/d and a 
7-day O@2 (median annual 7-dGay low flow) of about 150 Mgal/d. The 
Little Cahaba River near urierfield has an average flow of 130 
Mgal/d and a 7-day a2 of abuut 30 Mgal/d. Wells in northern = and 
central parts of the county are rarely drilled deeper than 300 
feet. Wells in the southern part of the county generally range 
in cepth from 150 feet in the Cahaba River valley to 800 feet in 
upland areas. water from aquifers and streams in Bibb County 1s 
generally of suitable chemical quality for most uses. Water from 
sand and sandstone aquifers is generally soft to moderately hard 
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and yenerally contains iron in excess of 0.3 mg/L (milligrams per 
liter). water from Limestone ana dolomite ayuifers is generally 
moderately hard to hard end has an iron content less than 0.3 
mg/L. Water trom streams is generally soft to moderately hard 
ana has a <adissolved-solias content of less than 150 mg/L. The 
average use of water in Bibb County 1m 1969 was about 1.4 Mgal/a 
which is less than 1 percent of the quantity availeble. 
(Woodard-USGS) 


Correlation of the Parkwood Formation anc the lower members of 
the Pottsville Formation in Alabama 

Culbertsons We. Cor 1963 

U.S. Geoloyical Survey Professional Paper 450-Es p. 47-50 

Describes the correlation of lower members of the Pottsville 
Formation and redefines the top boundary and extent of the 
Parkwood Formation. Illustrates columnar sections and their 
locations. 


Geoloyy and coal resources of the coal-bearing rocks of Alabama 

Culbertsons We. Cor 1966 

U.S. Geoloyical Survey Bulletin 1182-84 79 op. 

Estimates coal reserves in Alabama and describes the 
stratigraphy of the coal-vearing rocks. Includes maps showing 
the location of coal beds in the Warriors Cahabas and Coosa coal 
fielus. 


Geoloyy and Water Availability of Cullman Countys Alabama 

FauSts Re. Jest Jeffersons P. 0. 

Gevlogical Surveys Louisvilles KY. Water Resources Div. 

Alabama Geological Survey Map 1454 1980. 30 pe & Figs 3 
Platess 3 Tabs 13 Ref.es 

Journal Announcement: SwRA1405 

The Pottsville Formation of Pennsylvanian age underlies most of 
Cullman County In northern Alabama. It consists mostly of 
interbeddea sandstones and shales that dip southwara about 40 
feet per mite, The tangor Limestone of Mississippian aye 
underlies the Pottsville anu crops out in a few valleys alony the 
northern boundary of tne county. The principal source of ground 
water in the county is the Pottsville Formation. Sandstones of 
the Pottsville Furmation underlying low topographic areas will 
yiela as much as 205 gal/min (gallons per minute) to individual 
wells 200 feet deep or less in the southeastern part of the 
county and 25-100 gal/min in other parts of the county. Those 
underlying high topographic areas qenerally yield less than 5 
gal/min. The average ‘low of streams in and adjoining Cullman 
County is about 4500 Mgal/d (million gallons per day) which 
includes about 7660 Mgal/aq that originates in the county. 
Discharge from ground-water storage is smalls and most streams 
cease to flow during extenued ary periods. Sipsey Fork and 
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Mulberry Fork are the only streams tn and edjoining Cullman 
County that have median annuel 7-day tow flows that exceed 2? 
Mgal/d. Chemical analyses of water in the county indicate the 
water is suitable for most usess but iron concentrations in 
ground water exceed 0.5 mg/l (milligrams per liter) in many 
places. Water use in Cullman County was estimated to average 5.6 
Pgal/d in 1967. (USGS) 


Hydrologic Assessments Eastern Coal Province Area 234 Alabama 

Harkinsse J. R. 

Geological Surveys Tuscaloosas ALe Water Resources Div. 

Geological Survey Open-File Report 80-683 (WRI)s Juners 1980. 
76 pe 30 Refs 3 Append.s 

Journal Announcement: SwWkalé2é 

The Eastern Coal Province is aivided into 246 separate 
hydrologic reporting ereas. The division is based on hydrologic 
factorss locations sizes and mining activity. Hydrologic units 
(drainage basins) or parts of units are combined to torm each 
area. Area 23 is located at the southern end of the Eastern Coal 
Provinces in the Mobile River baesinse includes the Warriors 
Cahabas and edges of the Plateau coal fielas in Alabamas, and 
covers an area of 44716 square miles. It is underlain by the 
Coker and Pottsville Formations and the pre-Pennsylvanian rocks. 
The Pottsville Formation contains cual beds and is overlain by 
the Coker Formation in the western and southern parts of the 
area. The pre-Pennsylvanian rocks crop out in two 
northeast-southwest trendiny belts or ridges along and near the 
eastern boundary where folding and faulting is common, The 
outcrop of rocks along the western ridge forms the divide between 
the warrior and the Cahabe coal fields. Hydrologic problems 
relating to surface mining are (1) erosion and sedimentations (2) 
gecline in ground-water levelss and (3) degradation of water 
Quality. Average annual sei'ment yields can increase by four 
magnitudes in surface mr:ca areas from 20 tons per square mile 
per year from areas not affected by mining to 300-000 tons per 
square mile per year from mined areas. Sediment yields increase 
drastically when vegetation is removed from the highly erosive 
soils and from unregulated surface mining operations. Decline in 
ground-water levels can occur in and near surface-mining areas 
when excavation extends below the static water level in the 
aquifer. (uSGS$) 


Hydrology of erea 224 eastern coal provinces Alabama 

Harkinss Joe Res 1981 

UeS. Geological Survey water Resources Investigations 81-155. 
72 De 

Discusses the hydrology of “Area 72"+ which includes a small 
part of the Plateau coal field. Sections describe and illustrate 
water quality and quantitys geologys soilss land uses and data 
sources. Prepared to provide general intormation to the coal 
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industry and Federal ano State regulatory agencies. 


Hydrology of Area 244 tastern Coat Provinces Alabama and 
Georgia 

Harkinse J. Rev and otherss 1981b 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 81-1113, U.S. Geological Surveys Tuscaloosas Ala. 

Discusses the hydrology of “Area 24"s4 which includes all of the 
Coosa coal field and the eastern Part of the Plateau coal fieid. 
Sections describe and illustrate water quality and quantitys 
geologys soilss land uses and data sources. Prepared to provide 
general information to the coal industry and Federal and State 
regulatory agencies. 


Surface-water Availabilitys Etowah Countys Alabama 

Harkinss J. R. 

Geological Surveys Tuscaloosas Ala. 

Alabama Geological Survey Map 1084 1972. & Figs 1 Mapes 1 Tabs 
12 Redes 

Journal Announcement: SwWRAO716 

Basic information on the surface-water resources of Etowah 
Countys Alabdamar is presented in a map so that a quick visual 
appraisal of water availability car be made. The streams of 
Etowah County potentially will provide moderate to large supplies 
of water for municipalse industrials and other uses, Two streamss 
Coosa River and Big wills Creeks are capable of yielding 10 GD 
without storage. with storages streans draining areas in excess 
of 10 sq mi have the petential of yielding 10 mgd. Many sites in 
the county are topographically ana geologically suitable for 
surface reservoirs. Average annual precipitation is 54 tnches. 
Average streamflow is about 1.0 mgd per sq mi. The Coosa River 
hes an average flow of 52400 MGD where it enters the county and 
62200 MGD where it leaves the county. Water in the countys in 
generals is relatively low in total dissolved solidss is of good 
chemical qualitys and ts suitable for most uses. (KNAPP-USGS) 





Surface-water Availabilitys St. Clair Countys Alabama 

Harkinss Js. R. 

Geological Surveys Universitys AL. Water Resources Div. 

Alabama Geological Survey Map 1484 1980. 10 pe & Figs 1 Tabs 9 
Ref. 

Journal Announcement: SwWkRA1405 

The Coosa Rivers the largest source of water in St. Clair 
Countys Ala.s has an average flow of 602 Mgal/d (million gallons 
per day) where it enters the county and 8-500 Mgal/d where it 
leaves the countys wh, Neely Henry and Logan Martin Reservoirs. 
which extend along the eastern boundary of the countys have 
average storage capacities of 132500 and 359-600 acre feets 
respectively. Big Canoe Creeks which flows through the northern 
part of the countyse is the largest stream in the county other 
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than the Coosa River. It has an average flow of 210 Mgal/a at 
its confluence with H. Neely Henry Reservoir, Water In streams 
in St. Clair County 1s of goood chemical quality ana is suitable 


for most uses. eater in big Canoe Creek is generally soft to 
mocerately nard. water in the Coosa River 18 generally soft. 
(USGS) 


Surface-water Availabilitys Franktin Countys Alabama 

Harkinsse J. Rot ORearse Of Mate Krights Aw L. 

Geological Surveys Universitys Ala. 

Alabama Geological Survey Map 1064 1972. 11 Ps S Figs 1 Mapes 1 
Tabs 13 Retf.e 

Journal Announcement: SwWRAD622 

Surface-water resources are described for Franklin Co untys in 
northwestern Alabames ina manner that provides for a4 quick 
visual appreiseat of surface water availability. The County has 
mocerate relief anc is drained primarily by Cedar and Bear 
Creeks. Streamfloe varies considerably from one season to 
another. Highest monthly flows are 4 to 5S times greater than 
average monthly flows. Lowest monthly flows are only one-fourth 
to one-sixth of average flows. The average annual rainfall of 50 
inches provides about 700 mya of averaye runoff. The aadition of 
200 myo via tributaries to Gear Creek results in a total average 
Streamflow of 900 mgd which is atout 300 times greater than 
actual water use in the county. Runoff from the county area 15 
about 1.1 mgd per square mile. The water in streams generally is 
of a quality suitable for most uses. Cedar Creeks however, 
contains hard water (145 mg per titer) during periods of tow 
flow. The temperature of water flowing in streams approximates 
the mean monthly air temperature and generally ranges from 5 deg 
C in January to 28 dec ( during the summer. Temperatures of 
water from springs remain almost constant (15 to 17 deg C) 
throughout the year. (WOODAKD-USGS) 


Description of the Stevenson quadrangles 
Alabama-Georyia-Tennessee 

Hayess C. Wee 1895 

U.S. Geological Survey Geologic Atlases Folio 194 8 p. 


Description of the Gadsden quadrangles Alabama 
Hayess C. Wee 1896 
U.S. Geoloyical Survey Geologic Atlass Folio 354 5 p. 


The southern Appalachian coal fielad 

Hayes-s Ce. weer 1902 

U.S. Geoloyical Survey 22na Annual Report 1900-19014 pt. Ili-e, 
227 Ve 





Hydrology of Area 204 Eastern Coal Province, Tennessees 
Georgias and Alabames (Duplicated see Tennessee), 

Hollydays E. Fer and otherss 1982 

U.S. Geological Survey dater-Resources Investigations 82-440, 
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ACID MINE DRAINAGE IW CANE CREEK BASIN,s NEAR OAKMAN, 
WALKER COUNTYs ALABAMA 

HYDE, Le B« 

GEOLOGICAL SURVEY OF ALABAMAs UNIVERSITY. 

GEGLOGICAL SURVEY OF ALACAMAs CIRCULAR 644 19704 19P, 7 FIGs 
1 TABse, 3 REF.e 

Journal Announcement: SWRAULS2ZS 

ACID DRAINAGE RESULTS FROM THE PASSAGE OF WATER OVER AND 
THROUGH STRATA OR SPOIL PILES THAT ARE HIGH IN SULFIDE MINERALS. 
THE OXIDATION OF SULFIDE MINERALS IN THE PRESENCE of WATER 
FORMS SULFURIC ACIO AND RELEASES ITS PRODUCTS 10 NEARBY STREAMS. 
THE IRON SULFIDE MINERALS ARE GENERALLY ASSOCIATED WITH 
THE ROCKS ABOVE AND BELOW THE COAL SEAM, CANE CREEK, 
THROUGHOUT ITS LENGTH OF 14 MILES» CHANGED FROM A NEUTRAL STREAM 
TO A VERY ACIDIC STREAM, TO A LESS ACIOIC STREAM, AND THEN BACK 
TO A WEUTRAL STREAM (PH RANGED 8.0 TO 3.0). CLOSE CORRELATION 
BETWEEN LOW STREAM STAGE ANDO HIGH PH OF THE WATER WAS FOUND, 
ACIDIC WATER SHORTENS THE LIFE oF ORDINARY METALS AND 
CONCRETE USED IN CONSTRUCTION, THE WATER 1S NOT SUITABLE FOR 
PUNICIPAL OR INDUSTRIAL USE WITHOUT EXTENSIVE TREATMENTs 
AND IS UNSATISFACTORY FOR RECREATIONAL USE. TESTS WERE 
MADE TO ODETERMINE THE RESISTANCE OF MATERIALS USED FOR ROAD 
CULVERTS TO ACIDIC #4ATERS. CONTROL OF ACID ORAINAGE IS COMPLEX 
AND OFTEN ECONOMICALLY IMPRACTICAL. NO SINGLE METHOD HAS 
BEEN ENTIRELY RELIASLE BUT SEVERAL MEASURES ARE PRESENTED, 


Coal deposits on Sand and Lookout Mountainss Dade and walker 
Countiess Georgia 

Johnsons Ve. Hee 1959 

U.S. Geological Surveys Preliminary Map 


A Summary of Selected Publicationss Project Activities and Data 
Sources Related to Hydrology in the Warrior and Plateau Coal 
Fields of Alabama 

Kidds Robert E.se and Hills Thomas J. 

U.S. Geological Survey Open-File Report 82-915 

The report is a reference source on hydrologic information 
related to coal-mining activities in the Warrior and Plateau coal 
fields of Alabama. It contains a bibliography of more than 200 
references and selected annotations. Also included is 
information On mapse eautomated-data basess water-monitoring 
programss and data-source agencies and organizations. 


water Availability of Jefferson Countys Alabama 

Knights As Le 

Geological Surveys Tuscalousas Ala. Water Resources Div. 

Alabama Geological Surveys Universitys Map 1674 1976. 31 pe 5§ 
figs 2 platess 5 tabs 22 rete 

Journal Announcement: SwRail008 

The average annual precipitation in Jefferson Countys Alabamas 
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is about $3 inches or about 27820 agd (million gallons per day). 
About 14130 mgd runs off directly Into streamss and the remaining 
14690 agd replenishes soil motsture to underground reservoirs. 
Potential sources of ground water are limestones dolomite, 
sandstones and chert aquifers. Wells developed in these aquifers 
may produce as much as U.5 mage per vell. In some areass wells 
Geveloped in the limestones dolomites, anc chert aquifers may 
produce more than 0.5 mgc per well. Water from the Limestone and 
dolomite aquifers generally ts moderately hard to very hards 
contains less than 0.3 mg/liter irons and has a median value of 
150 mg/liter dissolved solids. Water from the sandstone aquifer 
generally is soft to moderately hards contains iron in excess of 
0.3 mg/liter, and hes a median value of 210 ag/liter dissolved 
solids. Potential sources of surface water in Jefferson County 
are the wlack Warrior and Cahaba Riversse Locust Forks and Valleys 
Villages Fivemiles Shacdess and Turkey Creeks. Average flows at 
the mouth of these streams or at the point where the stream 
leaves the county are 6407Us 2504 142304 3604 1004 1204 1004 and 
90 még. (wWoodard-USGS) 


Surface-Water Availabilitys Tuscaloosa Countys Alabama 

Knights A. Le? Davise ¥,. €. 

Geological Surveys Universitys Al. Water Resources Div.i and 
Geological Surveys Austins Tk. Water Resources Div. 

Alabama Geological Survey Map 1394 1980. 12 pe 3 Figs 1 Tabs 
15 Ref.es 

Journal Announcement: SwWwkAI405 

The average annual runoffs about 14270 Mgal/a (million gallons 
per day)se originating in Tuscaloosa Countys Alas.e 18 equivalent 
to 20 inches or 0.95 Mgal/a per square mile. The Black Warrior 
and Sipsey Riverss the largest streams in the countys have 
average flows of 5250 Mgal/da and S80 Mgal/ds respectivelys where 
they leave the countys and median annual 7-day tow flows in 
excess of 150 Mgal/d and 35 Mgal/ds respectively. North Rivers 
Big Sandy Creeks and Hurricane Creek have average flows in excess 
of 100 Mgal/d and median annual 7-day low flows in excess of 2 
Mgal/d. Surface water generally contains less than 100 mg/L 
(milligrams per liter) dissolved solids, less than 10 mg/t 
chlorides and is soft to moderately hard. Streams having the 
higher hardness and the higher dissolved-solids content are in 
eastern Tuscaloosa County. (USGS) 


Water and Related Problems in Coal-Mine Areas of Alabama 

Knights A. Let Newtons Je G. 

Geological Surveys Tuscatoosas AL. Water Resources Div. 

Available from the National Technical Information Services 
Springfields microfiche, wWater-Resources Investigations 76-130, 
April 1977. 51 pe 22 figs 1 tabs 36 ref.s 

Journal Announcement: SwRA1103 

water-resource problems or potential problems in Alabama 
resulting from surface and subsurface coal mining include 
erosion and sedimentations floodings diversion of drainages 

















Alabama Alabama 


cGecline in water levels land subsidences anc the degradation of 
water quality. The degradation of water quality its the most 
serious and widesoread coalt-mine related problem in Alabama. 
The chemical quality of water in numerous streams draining 
coal-mine areas has been altered drastically. The pH of water 
draining from mined areas commonly ranges from 2.1 to 5.0 
generally has high sulfate and dissolved solids concentrations, 
is hard to very hards and may contain objectionable arounts of 


iron. The detrimental quality of water in some streams may 
persist for decades after mining has ceased. Without proper 
safeyuardss additional mining may cause a significant 


deterioration in the quality of water in major streams where the 
more mineralized sine waters are now diluted. (Woodard-USGS) 


Elements of the water Resources Situation in Alabama 

Knowless 0. 8.7 Barksdales H. C. 

Geological Surveys Universitys Ala. 

Available from NTISs Springfields VA 22151 as PB-216 181, 
Price $3.75 printed copy? $1.45 cents microfiche. December 1909 
(revised August 1970). 28 P.s 

Journal Announcement SwWRAU620 

The water-resources situation in Alabama has many facets 
ranging from water supply to waste disposals from floods to 
droughtss and from navigation to recreation. Within this wide 
range of topics two common elements have been selected for 
consideration-- factors intimately related to the hydrologic 
cycles and significant areas wherein the knowledge and data are 
inadequate. A discussion of the hydrologic cycle provices a 
background of understanding. This is followed by @ discussion of 
the types of data and studies that ace required for a better 
understanding of water related problems with recommendations for 
needed supplemental or additional studies. Most water-resources 
problems relate in one way or another to the availability of 
water. Problems of water supply cover much of the 
water-resources field and are not restricted to the availability 
of water tor domestics industrials or agricultural purposes. 
Under this concepts water for operation of navigational locks, 
dilution of wastess launching of — boat or for support of 
fisheries all become water-supply problems. It is in this 
broader sense that water-supply problems and the knowledge and 
data needed for their solution are discussed. (See also 
w73-12315) (Woodara-USGS) 


The map abstract of water Resources: Alabama 

Linebacks N. Get Peirces Le Bet Turnagesr Ne E. 

Geological Surveys Universitys Ala. 

Map Abstract No.2¢ 1974, 105 Pe 108 Figs 14 Ref.» 

Journal Announcement: Swka0802 

Water resources data for Alabama were presented in generalized 
areal form for the entire state. Maps delineating countiess 
populaetion Gistrivutions physiographic provincess and river 
basins were presented. Other maps indicated the variability of 
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temperatures preciaitations tleke eveporations runotfts low tlows 
anc areal cistridutions of yroundwater ayailability and major 
aquifers. Areal patterns of water use from ground and surface 
water sources for public water suppliess agriculture, 
agricultures industrys cooling waters and of the variation in 
physical ana chemical characteristics of ground and surface 
waters were presented. (Humcphreys-iSwS) 


Geology and mineral resources of the Regions jo Schneiders YY. 
Jee anc otherss water Resources of the Appaslachian Reyions 
Pennsylvania to Alevama 

Meyers Geralds 1965 

UeS. Geological Survey Hycrologic Investigations Atlas HA-198, 
Sheet 5. 

Geologic map (1:2-500,000) of the Appalachian Region including 
north-central Alavama. Also gives a brief discussion of 
water-supply and tLithologic characteristics of rock types. 
Locations of coals otls anc yas regions are shown. 


Availability of ground water in the Appalachian Regions in 
Schneiders Ww. Jee and otherss water resources of the Appalachian 
Regions Pennsylvania to Alabama 

Meyers Geralds Wilmoths 8B. Mer and LeGrands 1865 

U.S. Geological Survey Hydrologic Investigations Atlas HA-198, 
Sheet 10 

Map shows least=- to most-favorable areas for development of 
large grounc-water suppliess including localities of high 
production (100 gallons per minute or more). Includes general 
discussion of ground-water availability. 


ENVIRONMENTAL GEOLOGY-<-Al AID 19 GROWTH AND DEVELOPMENT IN 
LAUDERDALE, COLBERT AND FRANKLIN COUNTIESs ALABAMA 

MOSERs P. Hit HYDEs Le We 

GEOLOGICAc SURVEY OF ALAGAMAs UNIVERSITY. ENVIRONMENTAL DIV. 

ATLAS SERIES 64 1976. 65 Pe 25 FIGs 1 TABs 63 KEFse 72 PHOTO.s 

Journal Announcement: SWwRA0817 

A PICTORIAL AND GRAPHICAL PRESENTATION of LAUDERDALE, 
COLBERT, AND FRANKLIN COUNTIES IW NORTHWESTERN ALABAPA WAS 
PRESENTED IN CONJUNCTION WITH AN EXPLANATORY TEXT AND TABULAR 
DATA ON THE GEOLOGYs WATER AND MINERAL RESOURCESs ENGINEERING 
GEOLOGY-s AND ASSOCIATED FACTORS. THESE ARE TO BE USED BY 
PLANNERS AND DEVELOPERS FOR IMPLEMENTING IMMEDIATE AND LONG-RANGE 
PLANS FOR THE EFFECTIVE AND ORDERLY DEVELOPMENT OF THE AREA, 
(SCOTT=1SwWSs) 


ENVIRONMENTAL GEOLOGY OF AN AREA IN WEST=CENTRAL ALABAMA 

MTTERs P. Het KMEENERs BM. Je 

CLOULOGICAL SURVEY OF ALABAMAs UNIVERSITY. ENVIRONMENTAL DIV. 

iL AS SERIES Fe 197°. S6 Pe S2 FIGs 101 REF se S& PHOTO. HUD 
(ANT P-#102Use P+ 1062.6 

Journal Announcement: SWRAGUSI9 

THE ENVIRONMENTAL DATA WNECESSARY TO PLAN FOR DEVELOPMENT 
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BROUGHT ON BY THE CONSTRUCTION OF THE TENNESSEE-TOMBIGHEE 
RATERWAY WERE PRESENTED. THe STUDY AREA INCLUDES ALL OF SUPTER 
COusTy AND THOSE PARTS oF GREENE AND PICKENS COUNTIES 
ADJACENT TO THE TOMBIGBEE RIVER. LAND USE IS NOT LIMITED TO 
CROPS» PASTUREs FOREST» AND RELATED INDUSTRIES. SUBSTANTIAL 
SUPPLIES OF SURFACE «WATER AND GROUNDWATER ARE AVAILASLE AND 
SHOULD ENCOURAGE ECONOPIC DEVELOPMENT. SAND AND GRAVEL ARE 
AVAILABLE FOR CONSTRUCTION? ABUNDANT CHALK AND CLAY ARE AVAILABLE 
FOR USE AS LIGHWEIGHT AGGREGATE. ENERGY SOURCES In THIS AREA 
HAVE NOT BEEN FULLY CEVELOPED. A COAL“FIRED STREAM PLANT PROVIDES 
ELECTRICITY TO SURROURDING AREAS AND A NWARROW BAND OF LIGNITE 
THAT HAS WOT BEEN DEVELOPED OCCURS IN SUMTER COUNTY, THIS AREA 
HAS THE POTENTIAL TO BECOME MORE PRODUCTIVE THEREFORE. 
INFORMATION WAS PROVIDED ON THE AREAS POSITIVE CHARACTERISTICS 
AND ITS CIMITING FACTORS WERE ENUMERATED SO THAT DEVELOPMERT 
WILL BE ACCOMPLISHED IN AN ORDERLY AND EFFICIENT MANNER, 
(SCOTT-ISws) 


Environaental Geology #8 an aid ts Urban and Industrial Growth 
in Northwest Alabama 

Mosers Paul HH. 

Alabama State Geological Surveys Tuscaloosa. 

Proceedings of the Fourth American Water Resources Conference 
(American Water Resources Associations Urbanas Illinoiss 1968). P 
392-398. 

Journal Announcement: Swka0317 

With population increases in this countrys Urban and Industrial 
expansion is anticipated as being quite dramatic. The role of 
environmental geology in contributing to the necessery planning 
is discussed with attention directed toward expansion corridors 
in northwest Alabama. The kesults of the investigations are 
envisioned as furnishing planners with @ comprehensives detailed, 
practical studys which can be used to stimulate and then maintain 
an orderly urban and industrial groeth. Laeauderdales Colberts and 
Franklin Counties were the site of the first environmental 
investigations A brief outline of which is included. Information 
concerns hydrologys associated resourcess geology and engineering 
geology. Guantities of potential surface and groundwater are 
mentioneds and discussion is given to the quality Cexpressed in 
amounts of dissolved solids). The urban nucleus, the muscle 
shoals areas is oriefly described in terms of population 
concentration. Three roughly drawn areas are seen from a 
geological and physiographical viewpoints and detailed geologic 
maps are indicated a8 being availadle and extremely valuable in 
planning. In the muscle shoals areas it is concludeds 8U per 
cent of the slopes are gentle enough to present no difficulties 
for any type of planning. Finallys the importance of engineering 
capecity is discussed. The bearing capacity of the soil its 
mentioned because it determines types and sizes of footings 
necessary for various kinds of construction. Wentioned also in 
this regard is consideration of flood plaints drainages soil 
classificationss mapping of sink holess and soil thickness, 
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Acid wine dcrainage in the Appalachian Regions jin Schneiders ww. 
Jee anc otherss water Resources ™ the Appalachian Regions 
Fennsylwvania to Alabama 

Mussers J. Jee 1965 

U.S. Geologicel Survey Hycrologic Investigations Atlas HA-198- 
Sheet 9%. 

Gives brief discussion of acid aine drainage. Map shows coal 
fields and two categories of streams: Those containing free 
gineral acid and acid-producing seltss and those influenced by 
mine drainage but selcom containing free acid or tid-producing 
saits. 


WATER AVAILABILITY OF MARENGO COUNTYs+ ALABAMA 

NEWTONs J. Get MCCAINe Je Fete KNIGHT s AL Le 

GEOLOGICAL SURVEYs TUSCALOUSAs ALA. 

ALABAMA GEOLOGICAL SURVEY MAP DBs 1971. 21 Pe 3 FIGe 1 MAPe 
4 TABse 17 REFae 

Journal Announcement: SwWRAUSITO 

LASGE SUPPLIES OF WATER ARE AVAIL“SBLE FOR USE IN MAKENGO 
COUNTYs ALABAMA, OF THE AVERAGE ANNUAL RAINFALL OF ABOUT $2 
INCHES 17 INCHES RUNS OFF AS STREAMFLOW. TOTAL RUNOFF 1s 
820,000 ACRE FEET PER YEAR OR AN AVERAGE OF ABOUT 0.8 BGO PER 
SQUARE MILE. THE PRINCIPAL SOURCES OF GROUNDWATER ARE THE EUTAW 
FORMATION IN THE NORTHERN PART OF THE COUNTY AND THE TUSCAHOMA 
SAND AND WNANAFALIA FORMATION IN THE SOUTHERN PART, THE EUTAW 
WILL YIELD 1 BGO PER wELL AND THE TUSCAHOMA AND NANAFALIA 0.17 TO 
0.5 MGD PER wELL. IN NORTHWESTERN AND SOUTH-CENTRAL PARTS 
OF THE COUNTYs WATER IN AQUIFERS IS HIGHLY MINERALIZEDs HAVING A 
CHLORIDE CONTENT THAT EXCEEDS 1-000 MG/L. THE PRINCIPAL STREAMS 
IN THE COUNTY ARE THE BLACK WARRIOR AND TOPBIGBEE RIVERS. AT 
THEIR JUNCTION IN THE NORTHERN PART OF THE COUNTYs THE AVERAGE 
DISCHARGE OF THE TOMBIGBEE IS 74800 MGO AND THE BLACK WARRIOR 
62270 MGO. WATER IN THE STREAMS IS SOFT TO MODERATELY HARD 
AND GENERALLY HAS 4 OISSOLVED SOLIOS CONTENT OF LESS THAN 125 
MG/L. CWOODARO-USGE) 


Water Availability and Geology of Watker Countys Alabama 

O*Reare 0. Met wahls K. 0.7 Jeffersons P. 0. 

Geological Surveys Tuscaloosas Ala. 

Alabame Geological Surveys Universitys Map 1204 1972. 21 Pe 5 
Figs 2 Plates S Tabs 12 Ret.s 

Journal Announcement: SwrRa0815 

The largest quantities of yroundwater in Walker Countys Alabama 
are obtained from sandstone beds in the Pottsville Formations 
which generaily yield tess than 50 gallons per sinute to 
individual welts. The water from the Pottsville ranges from soft 
to very hards and is suitable for most uses except locally where 
the iron and bicarbonate concentrations may be objectionable or 
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where the water is excessiwely herd. The coker formation is 
tapped by only @ few weils tm the countrys and the alluviue in 
the flood plain of tne Mulberry Fork of the Black Warrior hiver 
provides a limited amount ef water io only a few wells. The 
water is generally reported to be soft and satisfactory for 
Gomestic use. Parts cf two large reservoirs are in walker 
County--Lewis Sith Lakes with a total storage of 1670-700 
acre-teets and Bankhead Reservoirs with a total storage of 94,100 
acre-feet. Ulackwater Creek near Maencrvester has an average flow 
of 190 mgd. The chemical quality of water in streass in walker 
County is relatively uniform and the water should be suitable for 
most uses. Water use in Walker County was estimated to be 6 agd 
in 1966. Groundweter sources are estimeted to supply about 15 
percent of the water used in the county. (Knapp-Usys) 





Flood Frequency of Small Streams in Alabanwa 

Olinsg OO. Ac? Binghass Re. He 

Geological Surveys Universitys AL. Water Resources Div. 

Alabama Highway Department HPR No. B3s August 1977. 44 pe 12 
figs 1 tabs 10 ref.s 

Journal Announcement: SwRA1209 

Equations have been developed for estimeting future floods for 
2-2 S-2 10-4 25-4 S0-4 and 100-year recurrence intervals on 
naturel streams in Alabama with drainage areas of 1 to 15 square 
miles. One equation for each recurrence interval applies 
statewide. The egquetions were developed by sultiple regression 
analysis of flood magnitudes obtained from ooth observed peak 
discharges and Synthetic discharge data generated with a 
calibrated rainfall-runoftf model, and physical basin 
characteristics. The regression analysis indicated that drainage 
area ana mein channel slope are the most significant basin 
charecteristics affecting flood frequency and magnitude. Those 
characteristics can generaily be determined from topographic 
maps. (Woodaerd-US6S) 








Effect of Surface Coal Mining on the Hydrology of Crooked 
and Turkey Creek Basinss Jefferson Countys Alabama 

Puenes CC. Newtons J. Ge 

Geological Surveys Tuscaloosas AL. Water Resources Div. 

Geological Survey dater-Resources Investigations 79-91+ August 
1979. 39 pe 18 Fig 5 Tabs 21 Ret.+s 

Journal Announcement: SwRA1520 

Streseflows sediment yields and water quality were monitored 
from October 1975 through May 1977 to determine the impact of 
surface coal mining on the hydrology of Crooked and Turkey Creek 
basins in Jefferson Countys Alabama, The basins are in the 
northeast part of the Warrior coal field. Coal 18 and has been 
mined from the Blue Creeks Mary Leer and Newcastel coal beds in 
the Mary Lee group. Results show water-quality degradations 
increased sediment yieldss and incressed tow flow in most 
tributaries draining mined areas. the impact of mine drainage 
and sediment yield from mined subbasins on water in the main stea 


21 





SS 











Alabama Alabama 


of Turkey Creek was small due to the alkalinity of the water 
in the creek and to dilution ratios that ranged from 1:30 to 
12300. Mine drainage has affected the quality of water in 
Crooked Creek. The cissolveac solidS Concentration in water 
downstream from the mined areas was as much as 7 times greater 
than that in weter in unminec parts of the basin. The sediment 
yiela to Crookec Creek was lower in the mined area than in the 
unmined segment of the stream. The lower yield is dues in parts 
to the trepping of sediment in sediment ponds in the mines 
and 1m @ Swamp downstream from the mines. (USGS) 


Hydrology of Selected wasins in the Warrior Coal Fields 
Alabama--A Progress Report 

Puentes C.s Newtons J. Ges Hills Teo de 

Geological Surveys Tuscaloosdas AL. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22151 as PbB1-104754, Price codes: AOS in paper 
copys A0Ol in microfiche. Geoloocical Survey water-Resources 
Investigations 80-224 Marche 1980. 62 pe 18 Figs 20 Tabs 23 
Ref.s 

Journal Announcement: SWRA1411 

Hydrologic data are being collected in four basins in the 
warrior coal field ti Alabama to provide baseline information 
to aid in determining the effect mining will have on water 
resources. tasins monitored are in two different geologic 
and hydrologic environments. Two basins are underlain 
predominantly by relatively impermeable indurated rocks in the 
Pottsville Formation of Pennsylvanian age. The two remaining 
basins are underlain predominantly by unconsolidated permeable 
rocks in the Coker Formation of Late Cretaceous age. well 
yields from the Pottsville Formation generally range from 0 to 
0.3 Liter per seconus whereas well yields from the Coker 
Formation generally range form 0.3 to 6.4 liters per second. 
Streamflow distribution reflects seasonal precipitation. Storm 
runoff is characterized by sharply concentrated flows of short 
duration that rapidly recede to low-flow conditions. 
Streams draining basins underlain chiefly by the Pottsville 
Formation frequently go drys whereas those draining basins 
underlain chiefly by the Coker Formation have well sustained 
low flows. Water in the Pottsville Formation is slightly acidic 
and moderately hard to very hard. Dissolved solids 
concentrations ranged from 176 to 268 milligrams per Liter, 
water in the Coker Formation is softs far less mineralizeds and 
more acidic than water in the Pottsville. Surface water is 
generally softs acidic end low in dissolved solids 
concentrations. Water in streams draining basins underlain 
chiefly by the Pottsville Formation was slightly more 
mineralized and less acidic than water in streams draining the 
Coker Formation. (USGS) 
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Hydrology of potential mining areas in the Warrior Coal Fields 
Alabama 

Puentes Celsos ana Newtons Je Ger 1981 

U.S. Geological Survey Water-Resources Investigations-s 
Open-file Report 82-1054 U.S. Geological Surveys Tuscaloosas Ala. 


Assessment of hydrologic conditions in potential coal-lease 
tracts in the Warrior coal fields Alabama 

Puentes Celsos Newtons J. Ger and Binghams RR. Hae 1981 

U.S. Geological Survey wWater-Resources Investigations 81-540, 
65 p. 

The hydrology of four potential coai-lease tracts in the 
Pottsville Formation are assessed. Local and regional data are 
used to describe streamflow characteristicss surface-water 
qualitys and ground-water availability and quality. Climatics 
physiographics hydrologics and tlana-use data were analyzed by 
regressions to derive estimates of specific conductance and other 
constituents such as hardnesss dissolved solidss and sulfate 
loads. Impacts thet will result from future mining are defined, 
and methods used to eStimate these impacts on surface water 
quality are described. 


Hydrology of Area 44 Eastern Coal Provinces Pennsylvanias Ohios 
and west Virginia. (Duplicated see Ohios Tennessees and west 
Virginia) 

Roths 0. Kee Engelkes M. Js Jfee and Otherss 1981 

Columbusse Ohios U.S. Geological Survey Open-File Report 81-345, 
62 p. 


Water Availabilitys Shelby Countys Alabama 

Shamburgere Ve. Mest Harkhinsse Je Re 

Geological Survey of Alabamasr University. 

Alabama Geological Survey hap 140, 1980. 32 pe 3 Fige 3 Tabs 
15 kef.es 

Journal Announcement: SwRA1405 

The largest sources of ground water in Shelby Countys Ala.s are 
limestone and dolomite aquifers which are potential sources of 
about 0.5 Mgal/d (million gallons per day) per well. The most 
favorable well sites are in valleys or low topographic areas and 
adjacent to faults. Yields uf wells rarely increase at depths 
greater than 350 feet except in fractured zones along faults. 
The major sources of surface water are the Coosa and Cahaba 
Rivers. Tne Coosa River is impounded by Lay Dams which forms a 
lake of 145-000 acre-feet of water at elevation 396 feet above 
mean sea tevel. The Coosa and Cahaba Rivers have average flows 
of 92400 Mgal/d ana 400 Myal/dse respectively at their lower 
reaches in the county. The Coosa River will provide more than 
1,000 Mgal/ds whereass the Cahaba Rivers Shoal Creeks and Buck 
Creek along their lower reaches in the county are each capable of 
providing water at the rate of 10 Mgal/d or more without storage. 
The county has an average annual precipitation of 54 inches of 
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which about 209 inches runs off in streams. The 20 inches of 
runoff is equivalent to #00 Mgal/d or 1.0 Mgal/a per square mile. 
Ground water is of suitable chemical quality for most usess but 
water from some sources may be objectionable for certain uses 
because of hardness or iron content. Surface water is of 
suitable chemical quality for most uses. water use in the county 
in 1969 was estimated to be 5.6 Mgal/ds which is insignificant 
when compared to the total aveilable supply. (USGS) 


Methodology for Hydrologic Evaluation of a potential surface 
mine 

Showns Le Mee anc Otherss 1982 

Loblolly wvranch basins Tuscaloosa Countys Alabama, 93 P, WROD 
82-50. 


WATER RESOURCES AvVO GEOLOGY OF WINSTON COUNTYs ALABAMA 

WAHL s Ke Dot HARRISs We. Fest JEFFERSOWs P.O. 

GEOLOGICAL SURVEYs UNIVERSITY,» ALA. 

ALABAMA GEOLOGICAL SURVEY BULLETIN 97, 1971. 51 Ps, 10 FIGe 6 
PLATEs 7 TAUse 23 REFo.e 

Journal Announcement: SWRAUS19 

wATER RESOURCES DATA FOR WINSTON COUNTYs ALABAMA, SHOW 
QUANTITY AND QUALITY OF SWRFACE AND GROUNDWATERS AS RELATED 
TO THE GEOLOGY AND WATER USE. THE BANGOR LIMESTONE AND THE 
POTTSVILLE FORMATION ARE THE TWO MAJOR SOURCES OF GROUNDWATER. 
THE BANGOR LIMESTONE CONSISTS OF aABOUT 400 TO $50 FEET OF 
LIMESTONE AND SHALE. WATER-BEARING OPENINGS OCCUR PRIMARILY IN 
THE UPPER 25 10 50 FEETs WHICH IS A POTENTIAL SOURCE OF 25 TO 
50 GPM. WATER FROM THE BANGOR GENERALLY IS MODERATELY HARD TO 
HARD AND LOW IN IRON CONTENT, THE POTTSVILLE FORMATION 
CONSISTS OF 12200 FEET OF SANDSTONEs SHALEs AND COAL. 
INDIVIDUAL WELLS PRODUCE FROM LESS THAN 5 TO ABOUT 375 GPM, 
THE WATER RANGES FROM SOFT TO HARD AND IS OF GOOD CHEMICAL 
QUALITY EXCEPT IN PLACES WHERE THE IRON CONTENT MAY be& 
OBJECTIONABLE. MOST OF THE STREAMS DRAINING WINSTON COUNTY 
ORIGINATE WITHIN THE COUNTY. THE AVERAGE FLOW INTO LEWIS SMITH 
LAKE 1S APPROXIMATELY 670 MGO. SIPSEY FORKs THE LARGEST 
STREAMs HAD A MAXIMUM RECORUVED FLOW OF 48-400 CFS NEAR FALLS 
City. THE TOTAL USE OF WATER IN WINSTON COUNTY DURING A PEAK 
DEMAND PERIOD WAS ABOUT 1.2 MGD IN 1965. GROUNDWATER SOURCES 
SUPPLY ABOUT 75% OF THE WATER AND SURFACE WATER SOURCES ABOUT 
25%. (CWOODARD-USGS) 


GEOLOGIC MAP OF WALKER COUNTYs ALABAMA 

WAHL se Ke 0.7 O'REARs DO, MM, 

GEOLOGICAL SURVEYs TUSCALOOSAs ALA. 

ALABAMA GEOLOGICAL SURVEYs UNIVERSITYs MAP 1234 1972, 1 SHEET.» 

Journal Announcements: SwRAUB1S 

THE GEOLOGY OF WALKER COUNTYs ALABAMA IS SHOWN ON A MAP 
SCALED ABOUT 2 MILES TO 1 INCH. THE ENTIRE COUNTY IS UNDERLAIN BY 
THE POTTSVILLE FORMATION OF PENNSYLVANIAN AGE. THERE ARE A FEW 
OUTCROPS OF THE COKER FORMATION OF CRETACEOUS AGE IN THE 
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NORTHWEST PART OF THE COUNTY. STREAM VALLEYS HAVE TERRACE 
DEPOSITS AND ALLUVIUM, THE POTTSVILLE FORMATION, THE 
PRIN IPA.L AQUIFER IN THE COUNTYs IS 1-000 TO 3,000 FEET THICK 
AND CONSISTS CHIEFLY OF SANOSTONE AND SHALE. THE POTTSVILLE 
ALSO CONTAINS BEDS OF COAL WHICH HAVE BEEN MINED THROUGHOUT THE 
COUNTY. (KNAPP-USGS) 


Sediment load of streams in the regions jon Schneiders We Jes 
and Others, Water Resources of the Appalachian Region, 
Pennsylvania and Alabama 

Warks Je Wee 1965 

U.S. Geological Survey Hydrologic Investigations Atlas 198, 
Sheet 8. 

Map showing average annual sediment yield in tons per square 
mile for north-central Alabama and other regions. Includes brief 
discussion of sediment load in streams. 


MINERALS AND WATER» BUTLER COUNTYs ALABAMA 

GEOLOGICAL SURVEY OF ALABAMAs UNIVERSITY» ALA. 

GEOL SURV OF ALA INFORM SER 36+ 37 Ps 1967. 5 TABs 12 REF.» 

Journal Announcement: SWRA6804 

THE WATER RESOURCES OF BUTLER COUNTYs ALABAMA ARE DESCRIBED AS 
PART OF A REPORT ON THE GEOLOGYs MINERAL RESOURCES, AND WATER 
RESOURCES OF THE COUNTY. GROUNDWATER EVALUATION IS BASED 
ON RECORDS OF 188 WELLS AND 1 SPRING. THE PRINCIPAL AQUIFERS ARE 
SAND BEDS IN THE EUTAWs RIPLEY» AND NANAFALIA FORMATIONS,» AND 
LIMESTONE BEDS IN THE CLAYTON FORMATIONs OF UPPER CRETACEOUS TO 
CENOZIC AGE. A MAP AND CROSS SECTION INDICATE MAXIMUM DEPTHS 
NECESSARY FOR WELLS THAT WILL PRODUCE 0.5 MGDF DEPTHS NEEDED FOR 
DOMESTIC WELLS ARE ALSO MAPPED, WATER FROM THE RIPLEY FORMATION 
IS GENERALLY SOFT» AND WATER FROM THE OTHER AQUIFERS RANGES FROM 
SOFT TO HARD. CHLORIDEs IRON» AND HARDNESS CONTENTS ARE SHOWN ON 
MAPS. AVERAGE RUNOFF 18 19 IN, OR 0.9 MGD PER SQ MI. MANY 
OF THE STREAMS IN THE WESTERN PART OF THE COUNTY ARE 
INTERMITTENT, IN THE NORTHWEST THE WATER IS MODERATELY HARD 
DURING FLOOD FLOW AND HARD DURING LOW FLOW. IN THE EAST THE 
WATER IS SOFT ODOURING FLOOD FLOW AND MODERATELY HARD OURING LOW 
FLOW. IN OTHER PARTS OF THE COUNTY SURFACE WATER IS SOFT. 
ALL STREAM WATER HAS LESS THAN 15 PPM CONTENT CHLORIDES. 
(KNAPP-USGS) 


Water Resources Data for Alabamase Published annually since 
1975. 

Geological Surveys Univ.es Al. Water Resources Div. 

Water resources data for Alabama consist of records of stages 
Gischarges and water quality of streams; stage and contents of 
lakes and reservoirs: and water levels in wells. These data 
represent that part of the National Water Data System operated by 
the U.S. Geological Survey and cooperating State and Federal 
agencies in Alabama. (USGS) 
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Southern Appalachian Coal Region, Alabama 
BLM, Alexandria, Virginia 
DEIS, 1980 


This statement assesses impacts of leasing a maximum of 78.27 million tons of 
marketable Federal coal in 26 tracts in Fayette, Tuscaloosa and Walker 
Counties, northwest-central Alabama. The coal is in the nearly flat-lying 
Pennsylvanian Pottsville Formation in the broad, dissected Warrior Coal Field 
plateau in the Warrior Synclinal Basin. Most tracts are in 1l- to 5-mile- 
square headwater areas of intermittent streams that have eroded steep-sided 
gorge-like valleys into the plateau, leaving nearly level bottoms between 
narrow flat ridgetops. Annual runoff is 18 to 24 inches from about 54 inches 
of annual precipitation. Most of the Federal coal would be mined underground 
at great enough (500 to 1,200 feet) depths to eliminate subsidence. Under- 
ground mining would impact about 38,000 acres of potential coal aquifers in 
addition to the 150,000 acres being, or to be, disturbed by mining of non- 
Federal coal. Surface mining of the remainder of the Federal coal would 
impact about 18,000 acres of near surface aquifers. Within, or near the 
tracts, 164 wells obtaining small quantities of good quality water from poor 
aquifers above the coal would be prone to removal, increased mineralization, 
or lowered water levels. Ground water impacts will occur in the vicinity of 
the mines and will have no significant impact on the regional ground water 
system. Mineralization o. surface drainage will increase progressively and 
peak approaching or even exceeding 2,000 milligrams per liter of dissolved 
solids in 10 to 12 years before beginning its slow return to baseline 
conditions. Impacts on base flow will be local and long-term and after the 
accompanying impact on water quality will be positive. 
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HYDROLOGIC RECONNAISSANCE OF THE TANANA BASINs CENTRAL ALASKA 

ANDERSONs Ge S. 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

FOR SALE BY U S$ GEOLOGICAL SURVEYs WASHINGTONe, 0 CC = PRICE 
$2.00 PER SET. U $s GEOLOGICAL SURVEY HYDROLOGIC 
INVESTIGATIONS ATLAS HA~-319- 4 SHEETSs 1970. TEXTs 20 FIGs & 
MAP, 7 TABs 46 REF.e 

Journal Announcement: SWRAO324 

THE TANANA BASIN IN INTERIOR ALASKA COVERS APPROXIMATELY 
44,500 SQUARE MILES WITH S76 SQUARE MILES OF ITS HEADWATERS 
IN CANADA, THIS REPORT IS INTENDED TO DEFINE IN BROAD’ TERMS 
THE HYDROLOGY OF THE TANANA BASIN. ALTHOUGH BASIC DATA 
ARE CLIMITEDs SUFFICIENT INFORMATION IS AVAILABLE TO FORMULATE A 
FRAMEWORK FOR FURTHER COLLECTION OF BASIC DATA, PRELIMINARY 
DEVELOPMENT PLANNINGs AND IDENTIFICATION OF PROBLEMS. THE 
TANANA BASIN IS ENTIRELY WITHIN THE DISCONTINUOUS PERMAFROST ZONE 
OF ALASKA. GROUNDWATER IN THE TANANA BASIN OcCcURS UNDER 
UNCONFINED AND ARTESIAN CONDITIONS. UNCONFINED GROUNDWATER 
GENERALLY IS FOUND IN UNCONSOLIDATED ALLUVIUM IN THE VALLEYS AND 
IN FRACTURED BEDROCK BENEATH HIGH SLOPES AND RIDGES. ARTESIAN 
CONDITIONS GENERALLY OCCUR IN THE LOWER SLOPES WHERE PERMEABLE 
BEDS ARE CONFINED BY PERMAFROST OR BY IMPERMEABLE SEDIMENTARY 
BEOS. ALONG THE LOWER HILLSLOPESs FLOWING ARTESIAN WELLS ARE 
COMMON. THE THERMAL EFFECTS OF WATER EXERT A DOMINANT CONTROL ON 
THE PERMAFROST REGIMEN. DEEPER LAKES AND RIVERS AND THE 
CIRCULATION OF GROUNDWATER CAUSE THE DEGRADATION OF PERMAFROST 
AND LIMIT ITS DISTRIBUTION BOTH VERTICALLY AND AREALLY. THE 
AVERAGE STREAMFLOW OF THE TANANA RIVER WEAR ITS MOUTH Is 
ESTIMATED AS 37-000 CFs. APPROXIMATELY 85% OF THIS 
DISCHARGE ORIGINATES IN THE ALASKA RANGE; APPROXIMATELY 50% 
OF THE DISCHARGE IS CONTRIBUTED BY 4&4 TRIBUTARIES FROM THE SOUTH 
SIOE- THE KANTISHNA, WNENANAs, WNABESNA,s ANO DELTA RIVERS. 
(KWAPP-USGS) 


Water Availabilitys Qualitys and use in Alaska 

Baldings G. 0. 

Geological Surveys Anchorages Alaska. 

Open-file report 76-5134 August 1976. 236 pe 86 figs 42 tabs 
147 ret.es 

Journal Announcesent: SWRA1008 

The Alaska Water Assessments sponsored by the Water Resources 
Councils, is a specific problem analysis for Alaska of the 
National Assessment of Water and Related Land Resources. The 
Alaska region has been divided into six hydrologic subregions 
and eighteen subareas. For each subareas estimated mean annual 
runoff per square miles suspended-sediment concentrations that 
can be expected during *normal*® summer runoffs flood 
magnitudes and frequencies, and ground-water yields are 
illustrated on maps. Tables show water quality of both ground 
water and surface water from selected wells and-streams. Water 
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use according to the type of use is discusseds and estimates 
are given for the amounts used. Water-use categories include 
domestics Irrigations Livestock, seafood processings oil 
and gas development, petrochemical processings pulp millss 
hydroelectrice coal processings steam electrics mineral 
processings sand and gravel minings and fish-hatchery operations. 
(Woodard-USGS) 


HYDROLOGIC RECONNAISSANCE OF STREAMS AND SPRINGS IN EASTERN 
BROOKS RANGEs ALASKA--JULY 1972 

CHILDERSs Je Met SLOANs Cy. Ens MECKELs Je P. 

GEOLOGICAL SURVEYs ANCHORAGEs ALASKA. WATER RESOURCES DIV. 

BASIC-DATA REPORTs 1973. 25 Pe 20 FIGs 1 TABs 6 REF.e 

Journal Announcement: SWRA0D622 

ESTIMATES OF BANKFULL DISCHARGE AND MAXIMUM EVIDENT FLOOD PEAK 
DISCHARGE BY SLOPE-CONVEYANCE METHODS WERE MADE FOR SELECTED 
STREAMS IN THE EASTERN BROOKS RANGEs ALASKAs BASED ON FIELD 
OBSERVATIONS. FLOOD DISCHARGES FOR 2-YEAR AND SO-YEAR AVERAGE 
RECURRENCE INTERVALS WERE ESTIMATED FOR THE SAME SITES USING 
REGRESSION EQUATIONS THAT RELATE FLOOD OISCHARGE TO BASIN 
PHYSICAL AND CLIMATIC CHARACTERISTICS. DISCHARGEs TEMPERATURE, 
AND SPECIFIC CONDUCTANCE OF SELECTED SPRINGS WERE MEASURED DURING 
THE RECONNAISSANCE AND WATER SAMPLES WERE COLLECTED FOR 
CHEMICAL ANALYSIS. ALL BUT ONE OF THE SPRINGS DISCHARGED FROM 
LIMESTONE BEDROCK OR ASSOCIATED COLLUVIAL AND TYPE AND’ HAS 
LOW TOTAL DISSOLVED SOLIOS. DISCHARGEs AT TIME OF MEASUREMENT, 
RANGED FROM ABOUT 4 TO 36 CFS AND TEMPERATURE RANGED FROM ABOUT 
3 TO 9C. CWOODARD-USGS) 


Bibliography of Reports by Members of the U.S. Geological 
Survey on the Water Resources of Alaskas 1870 Through 1976 

Feulners A. Je? Reeds Ke. Me 

Geological Surveys Anchorages AK. Water Resources Div. 

Open-file report 77-6874 1977. 112 pee 

Journal Announcement: SWRA1109 

This bibliography Lists publications prepared by members of 
the U.S. Geological Survey and published either by the 
Survey or by the other agencies and organizations between 1870 
and the end of December 1976. The titles included are those 
whose primary topic is hydrology-s water resourcess or other 
aspects of water in Alaska. Related subjectss such as geologys 
included in many of these reports. (Woodard-USGS) 


Effects of Placer Mining on Hydrologic Systems in 
Alaska--Status of Knowledge 

Madisons Re. de 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OFSSs USGSs Box 254254 Denver Fed. Ctree 
Denver, CO 80225, paper copy %3.50- microfiche $3.50. 
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Geological Survey Open-File keport 81-2174 1981. 25 ps 41 Ref.s 

Journal Announcement: SwRA1419 

The report vriefly summarizes the current state of knowledge 
regarding placer mining in Alaska. A review of literature 
indicates that nearly all of the significant information on the 
effects of placer mining on the hydrologic system in 
Alaska is referenced in available reports. The addition of 
sediments as well as other indirect changes this generates, 
appears to be the primary impact of placer mining on Alaskan 
streams. Other potential water-quality effects that should be 
considered are: increases in organic loading in the stream 
system; increases in minor element contents potential for acid 
drainage: and impacts on fish and other aquatic biota. 
Existing information is adequate to define parameters that may 
be affected by placer mining but inadequate to quantify 
changes resulting from an individual mining operation or to 
allow the prediction of the magnitude or duration of the impact. 
Additional studies that would improve the knowledge of the 
effects of placer mining include: short-term assessments, 
using available photographic information and existing 
hydrologic recordss to document historical changes and active 
placer mining features? short-term studies using emperical 
sediment-transport formulas to estimate the effects of placer 
mine activities? and river quality assessments of selected basins 
affected by placer mining. (USGS) 


Hydrologic Reconnaissance near Fourth of July Creeks Sewards 
Alaska 

Nelsons Ge. Le 

Geological Surveys Anchorages AK, Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PBB1-223752- Price codes: 402 in paper 
copys A011 in microfiche. Geological Sunvey wWater-Resources 
Investigations 81-214 1981. 10 pe & Figs 2 Tabs 2 Ref.s 

Journal Announcement: SWRA1421 

The 1.3=-square-mile alluvial fan of Fourth of july Creeks 
Sewards Alaskas is being developed as an industrial area and 
port. Fourth of July Creek is a glacier-fed stream that occupies 
@ braided channel near the middle of the fan. The presence of 
glacial flow during the summer and tow discharge during the 
winter make streamflow a poor source of water for municipal and 
industrial use. water infiltrates the fan from streams and 
precipitation and recharges an unconfined alluvial aquifer. 
Average recharge is 40-50 cubic feet per seconds and ground 
water flows toward the coast where it discharges in springs 
and a@ O.35-mile gaining reach of the creek. Properties and 
concentrations of all measured chemical constituents of water 
samples from two wells were less than the maximum amounts 
recommended for Grinking water. Both the aquifer and the 
overlying unsaturated materials are coarse grained. The 
coarse-grained materiats are poor filters and make the aquifer 
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susceptible to pollution by contaminants disposed of or 
spilled on the alluvial fan. Avalanches may block the 
creek and cause ftlooding by directing streamflow into new or 
abandoned channets. (USGS) 


Results of Exploratory Orilling at Point Mackenzies Alaskas 
1981 

Patricks L. 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from OFSSs USGS Hox 254254 Fed. Ctr. Denvers CO 
80225. Paper copy $1.25 hKicroficne $3.25. Geological Survey 
Open-File Report 81-1U724 1951. 8 pe 2 Figs 3 Tabs 1 Ref.s 

Journal Announcement: SWRAISO9 

The Matanuska-Susitna Borough anticipates industrial 
development near Point MacKenzie, Alaska, Because little 
hydrologic information is available for the areas the Borough 
contracted for the drilling of two test wells. It was found that: 
Both wells penetrated unconsolidated stratified clays silts sands 
and gravels each well penetrated a shallow unconfined and 
deeper confined aquifers; the water Levels in the wells rise 
and fall with the tide? the chemical analyses indicate that the 
water quality meets the Alaska Drinking water Standards, 
except for slightly high levels of manganese and pHs and the 
potential for saltwater intrusion should be evaluated as 
part of future studies. (USGS) 


Data from a Hydrologic Reconnaissance of the Belugas Peters 
Creeks and Healy Coal Areass Alaska 

Scullys De. Ret Kerumhardts Aw Pot Kernodles 0. k. 

Geological Surveys Anchorayes AK. Water Resources Div. 

Geological Survey Open-File Report 80-12064 1980. 54 pe 1 Figs 
1 Tabes 

Journal Announcement: SwRA1412 

Data are tabulated from a hydrotogic study of the Beluga, 
Peters Creeks and Healy coal areas in Alaska from july 1975 to 
June 1979, These include streamflow and water-quality deta for 
all three areass groundwater data for the Beluga and Healy coal 
areass and information from springs in the Beluga coal area, 
Results of analyses of samples of the benthic invertebrate 
community in the Beluga ares are also included. (USGS) 


Hydrologic Reconneissance of the Gelugas Peters Creeks and 
Healy Coal Areass Alaska 

Scullys D. Ret Krumhbardts A. Pot Kernodles D0. R. 

Geological Surveys Anchorayes AK. Water Resources Div. 

Available from the National Technical Information Services 
Springfielas VA 22161 as PBB2-168402- Price codes: AOS in paper 
copys A0l in microfiche, Geological Survey water-Resources 
Investigations 81-S6s 1981. 71 pe 37 Figs 17 Tabs 31 Retf.s 

Journal Announcement: SWRA1510 
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The belugas Peters Creeks and Healy coal areas im Alaska 
were studied during 1975-1978, with major emphasis on 
surface-water hydrology anc water quality. In the Beluga coal 
areas mean annual aischarge is estimated to range from 2.2 to 
3.4 cubic feet per second per square mile of drainage area. 
The 7-day low flow with a 0-year recurrence interval iis 
estimated to be 0.3 to 0.6 cubic feet per second per square mile. 
The surface waters are calciu# bicarbonate types have low 
concentrations of nutrients: ands at timess may contain 
dissolved iron and manganese in concentrations in excess of U.S. 
Environmental Protection Agency recommended Limits. The 
pooled diversity index of the benthic itnvertebdrate community 
ranges from 2.93 to 4.06. NO ground-water wells have been 
drililed in the potential mining areas. Water quality of 
streams in the Peters Creek coal area is similar to that of the 
streams in the Beluga coal area. No attempt is made to define 
streamflow characteristics in the Peters Creek coal area due 
to poor correlations with nearby gaging stations. In the 
Healy coal area, streamflow characteristics are dissimilar 
between the two major basins studied. Lignite Creek is 
estimated to have less yield than Healy Creek. Studied 
tributaries of Healy and Lignite Creeks contain waters with 
@ dissolved solids range of 111 to 636 milligrams per liter ana 
have calcium and bicarbonate or magnesium and bicarbonate as 
principal tons. Iron anc manganese concentrations are high 
at some times of the year. The concentrations of sodium 
ana chloride increases significantly in the lower reaches of 
Lignite Creek. (USGS) 


Index of Streamflow and wWater-Quality Records to September 
30- 119784 Southeast Alaska 

Stills P. Je 

Geological Surveys Anchorages AK, Water Resources Div. 

Available from the OFSS+ USGS Box 254254 Fed. Ctrere Denvers 
CO 802254 Price: $3.75 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 80-698, 1980. 26 
pe 1 Figs 1 Tab. 

Journal Announcement: SWRA1405 

This reports which is one of a series of reports for 


Alaska-s lists stations in southeast Alaska at which 
Streamflow and water quality data have veen collected by the 
U.S. Geological Survey. Included are @ hydrologic 


subregion map of southeast Alaska and a table listing the types 
of data collected and periods of record. (USGS) 


Index of Streamflow and Water-Quality Records to September 
530+ 119784 Northwest Alaska 

Stitt, P. de 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctres Denvers 
co B80225- Price: $2.75 in paper copys $3.50 in 
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microfiche. Geological Survey Open-File Report #0-S33, 1980. 19 
pe 1 Figs 1 Tab.e 

Journal Announcement: SWRA1405 

This reports which is one of a series of reports for 


Alaska-s lists stations in northwest Alaska at which 
streamflow and water quality data have been collected by the 
U.S. Geological Survey. Included are a hydrologic 


subreyion map of northwest Alaska ana a table Listing the types 
of data collected and periogs of record. (USGS) 


Index of Streaaflow and wWater-Guality Records to September 
304 1978+ Southwest Alaska 

Stills P. J. 

Geologicel Surveys Anchorages AK. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctrese Denvers 
CO 802256 Price: $2.00 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 80-S51- 1980. 15 
pe 1 Fige 1 Tab.s 

Journal Announcement: SWRA1405 

This reports which is one of a series of reports for 


Alaskas lists stations in southwest Alaskas at which 
streamflow and water quality data have been collected by the 
U.S. Geological Survey. Included are @ hydrologic 


subregion map of southwest Alaskas and a table listing the types 
of data collected and periods of record. (USGS) 


Index of Streasflow and Water-Quality Records to September 
304 19784 Yukon Basins Alaska 

Stitt, P. Je 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctres Denvers 
co 80225. Price: $5.50 in peper copys $3.50 in 
microfiche. Geological Survey Open-File Report 80-5524 1980. 41 
pe 1 Figs 1 Tab.e 

Journal Announcement: SWRA1405 

This reports which is one of a series of reports for 
Alaskas lists stations in Yukon Basins Alaskas at which 
streamflow and water quality data have been collected by the 
U.S. Geological Survey. Included are a hydrologic subregion 
map of Yukon Basing Alaskars and a table listing the types of 
Gata collected and periods of record. (USGS) 


Index of Streastlow and wWater-Quality Records to September 
30- 19784 south-Central Alaska 

Stilts P. Je 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OF SS USGS Bow 254254 Fed. Ctrer Denvers 
CO 80225 Price: $7.50 in paper copys $3.50 in 
microfiche, Geological Survey Open-File Report 80-600, 1980. 54 
pe 1 Fige 1 Tab.e 

Journal Announcement: SWRA1405 

This reports which is one of a series of reports for 
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Alaskas lists stations in south-central Alaska at which 
streamflow and water quality data have been collected by the 
U.S. Geological Survey. Incluced are a hydrologic subregion 


map of south-central Alaska and @ table Listing the types of 
data collected and periods of record. ‘USGS) 


Index of Streaaflow and Water-Quality Records to September 
30-4 19784 Arctic Slope Alaska 

Stitt, P. de 

Geological Surveys Anchorages AK. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctree Denver, 
co 80225, Price: $3.00 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 402554, 1980. 18 
De 1 Figs 1 Tab.s 

Journal Announcement: SwRA1405 

This reports which is one of a series of reports for 
Alaskas lists stations in Arctic Stopes Alaskas ac 0 6owhich 
streamflow and water quality data have been collected by the U.S. 
Geological Survey. Included are a hydrologic subregion map of 
Arctic Slopes Alaskas and a table listing the types of data 
collected and periods of record. (USGS) 


Index of Surface water Quality Records to September 30, 1973. 
Northwest and Arctic Slopes Alaska 

Stilts P. Je 

Geological Surveys Anchorayges Alaska. Water Resources Div. 

Open-file report (basic datadse 1976. 9 pe 1 fige 2 tab.s 

Journal Announcements: SWwRA1015 

This report includes a map showing the locations of ait 
surface water quality sites in Northwest and Arctic Slopes 
Alaskas @ table Listing the types of data collecteds and the 
periods of record to September 30+ 1973. (Woodard-USGS) 


Index of Surface water Quality Records to September 30, 1973, 
Southwest Alaska 

Stills Pp. de 

Geological Surveys Anchorages Alaska. Water Resources Div. 

Open-file report (basic datads 1976. 12 pe 1 fige 1 tades 

Journal Announcement: SwRaAl013 

This report includes a map showing the locations of alt 
surface water quality sites in southwest Alaska, a table 
Listing the types of data collecteds and the periods of record to 
September 30, 1973. (Woodard-USGS) 


A REVIEW OF WATE? RESOURCES OF THE UMIAT AREAs NORTHERN ALASKA 

WILLIAMSs JOHN R, 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. 

GEOLOGICAL SURVEY CIRCULAR 6364 1970. 8 Pe 2 FIGe 2 TABse 17 
REF. 

Journal Announcement: SwRAQ4O9 

IN THE UMIAT AREA OF WORTHERN ALASKAs SUR FACE=WATER 
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SUPPLIED FROM THE COLVILLE RIVER», SMALL TRIBUTARY CREEKSs AND 
LAKES ARE ABUNDANT IN SUMPER BUT LIMITED IN WINTER BY LOW OR 
ZERO FLOW IN STREAMS AND THICK ICE COVER ON LAKES. FRESH 
GROUNDWATER OCCURS IN UNFROZEN ZONES IN ALLUVIUM AND IN THE UPPER 
PART OF BEDROCK BENEATH THE COLVILLE RIVER AND BENEATH LAKES THAT 
00 «NOT FREEZE 10 THE BOTTOM IN WINTER, SRACKISH OF SALINE 
GROUNDWATER OCCURS IN BEDROCK BENEATH AS MUCH AS 14055 FEET OF 
PERMAFROST IN THE ARCTIC FOOTHILLS AND UWENWEATH 750 TO 800 
FEET OF PERMFROST SENEATH LOW TERRACES OF THE COLVILLE RIVER 
VALLEY. THE FOOTHILL AREA 1S UNFAVORABLE FOR DEVELOPING SUPPLIES 
OF POTABLE GROUNDWATER BECAUSE OF THE GREAT DEPTH TO WATER, 
PREDOMINANCE OF BRACKISH OR SALINE WATER, AND LOW POTENTIAL 
YIELO OF THE BEDROCK. IN THE COLVILLE RIVER VALLEYs SHALLOW 
UNFROZEN ALLUVIUM GENEATH THE RIVER AND OEEP LAKES WILL YIELD 
ABUNDANT YEAR-ROUND SUPPLIES OF GROUNDWATER, BUT THE BEDROCK 
BELOW PERMAFROST YIELOS LESS THAN 10 GALLONS PER MINUTE OF SALINE 
OR BRACKISH WATER. (wOODARO-USGS) 


GROUNDWATER IN THE PERMAFROST REGIONS OF ALASKA 

WILLIAMSs JOHN R, 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. 

FOR SALE BY THE SUPERINTENDENT oF DOCUMENTS. us 
GOVERNMENT PRINTING OFFICEs WASHINGTON, OCs 20602 - PRICE $1.00. 
GEOLOGICAL SURVEY PROFESSIONAL PAPER 696+ 1970. 83 Pe 25 FIGe & 
TABs 270 REF.e 

Journal Announcement: SwRAO4OT 

ALTHOUGH GROUNDWATER IN PERMAFROST REGIONS IN ALASKA OCCURS 
ACCORDING TO THE SAME GEOLOGIC AND HYDROLOGIC PRINCIPLES 
PREVAILING IN TEMPERATE REGIONS,» SUBFREEZING TEMPERATURES 
RESULT IN PROFOUND MODIFICATION OF GROUNDWATER FLOW SYSTEMS. 
FROZEN GROUND IS AN IMPEKMEABLE LAYER WHICH: (1) RESTRICTS 
RECHARGEs DISCHARGEs AND MOVEMENT OF GROUNDWATER, (2) ACTS AS A 
CONFINING LAYER» AVVO (3) CIMEITS THE VOLUME OF UNCONSOLIDATED 
DEPOSITS AND BEDROCK IN WHICH LIQUID WATER MAY BE STORED. FROZEN 
GROUND IN MANY AREAS ELIMINATES SHALLOW AQUIFERS AND REQUIRES 
THAT WELLS BE ORILLED DOEEPER THAN IN SIMILAR GEOLOGIC 
ENVIRONMENTS HAVING NO PERMAFROST, LOCAL VARIATIONS IN THE 
THICKNESS» AREAL EXTENT+s AND TEMPERATURE OF PERMAFROST 
DEPEND ON VARIABLE THERMAL PROPERTIES OF EARTH MATERIALS AND ON 
LOCAL DIFFERENCES IN THE RATE OF HEAT FLOW FROM WITHIN 
THE EARTH, CLIMATE, TOPOGRAPHYs VEGETATION, GEOLOGYs AND 
HYDROLOGY. GROUNDWATER OCCURS AWOVEs BELOW, ANO LOCALLY 
WITHIN, PERMAFROST. IN THE CONTINUOUS<PERMAFROST ZONE, THE 
MOST ECONOMICALLY DEVELOPED SOURCES OF WATER ARE IN UNFROZEN 
ALLUVIUM BENEATH LARGE LAKES AND RIVERS. IN THE 
DISCONTINUOUS-PERMAFROST ZONEs GROUNDWATER IS PRODUCED LOCALLY 
FROM SHALLOW AGUIFE?S ABOVE PERMAFROST OF OFFSHORE BARS AND SPITS 
BECAUSE WATER WITHIN OR BELOW THE FROZEN BEACH DOEPOSITS IS 
SALINE. (KNAPP-USGS) 


Summary Aporaisais of the Nation's Ground-Waeter 
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Resources~-~Alastka 

lenones €.7 Andersons Ge. S. 

Geological Surveys Anchorayer AL. Water Resources Div. 

Available from Supt. of DocuRPentss GPO, Washirgtons oc 
206024 Prices $1.60. Geological Survey Professional Paper 815-P, 
1976. 28 pe 83 tige & tabs 77 refs 

Journal Announcesent: SWRAI2Z11 


Ground water is a terge but virtually wuneaplored and 
undeveloped resource in Alaska. Perenniatly frozen ground 
(permafrost) influences the occurrences movement and 


availability of ground water except in the southern anc 
Southeastern coastal areas of the State. The most extensive 
aquifers occur in alluvium of major river valleys such as 
the Yukons Tananas Kuskokwim and Susitna. Large semounts of 
ground water are also stored in glacial outwash aquifers in 
coastal basin and valley deposits at Anchorages Kenai and 
Juneau. Individuset wells yielding goore than 1-000 gallons per 
minute have been developed in the Tanana River Valleys Cook 
Inlet lowlands and the coastal valleys at Seward and Juneau. 
Comparable yields should be possible in other areas that have 
similar geohycroloygic environments. Both recharge and 
discharge of the large alluvial aquifers are concentrated along 
stream channels. It #8 estimated that 25 percent of the total 
volume of streamflow in Alaska (Cexclusive of coastal areas) is 
contributed by ground-water discharge. (Woodard-USGS) 
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Water-Resources Reconnaissance of the Ouachita Mountainss 
Arkansas 

Albins Donald R. 

U.S. Geological Survey Water-Supply Paper 1809-J 

Water for domestic and nonirrigation farm use can be obtained 
from wells nearly everywhere in the Ouachita Mountainss and 
ground-water supplies as targe as 50-000 gpd (gallons per day) 
often can be developed. In generals the best procedure for 
developing ground-water supplies in the mountains is to drill 
wells on the flanks of anticlines Cin synclinal valleys) and off 
the noses of plunging anticlines. Ground water for industrial or 
municipal use in the area may require treatment for removal of 
iron and calcium magnesium hardness. 

Streams are the best potential sources of water for municipal 
growth and economic development in the Ouachita Mountains. 
Although most streams in the mountains occasionally have very 
Little or no flows with adequate storage facilities they 
generally are the best sources of supply when water demands 
approach $0000 gpd. The streams contain water of excetlent 
quality that chemically is suitable for nearly all uses. 





Geology and Ground-water Resources of PBradleys Calhouns and 
Ouachita Countiess Arkansas 

Albinse Donald R. 

U.S. Geological Survey Water-Supply Paper 1779-G 

Bradleys Catlhouns, and Ouachita Counties comprise an area of 
approximately 2-000 square miles in south-central Arkansas. The 
area is in the Coastal Plain physiographic provinces and is 
characterized by heavily timbered flatiands and low hills. 

The geologic units at the surface in the counties are of 
Eocenes Pleistocenes and Recent age. water for domestic and 
small-farm use can ve obtained in and at short distances downdip 
from the outcrop areas of each of the formations. Howevers only 
the Sparta Sands the Cockfield Formations the terrace deposits, 
and the alluviua are major fresh-water aquifers. 

The total ground-water use in the counties is approximately 6.1 
mgd (million gallons per day). Of this totals about 5.0 mga is 
withdrawn from the Sparta Sands about 0.1 mgd is withdrawn from 
the Cockfield Formations and about 1.0 agd is withdrawn from the 
terrace deposits and alluvium. Most of the pumpage is 
concentrated in the vicinity of the major towns and cities. Each 
of the aquifers is capable of yielding laryer quantities of water 
than presently are being withdrawn from them, Howevers ina 
small area near Camden the total pumpage from the Sparta Sand is 
almost the maximum sustained yield. 

The ground water in Bradleys Calhouns and Ouachita Counties 
primarily is of the sodium bicarbonate type. Water from the 
Sparta Sand and the Cockfield Formation is suitable for most 
municipals industrials agriculturalse and domestic uses. 





Well recordss depth-to-water measurements and logs of selected 
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wells and test holess and chemical analyses of ground water in 
Bradleys Clahouns ana Ouachita Countiess Arkansas 

Albinsg Of. Ree 1963 

U.eS. Geological Survey Open-File Report 


Forest Species as Indicators of Flooding in the Lower White 
River Valleys Arkansas 

Bedingers 4. See 1371 

U.S. Geological Survey Professional Paper 750-Cse p. €248-C253 

The dominant environmental factor of forest habitats within the 
lower valley of the White Rivers Ark.s is flooding. The flood 
plain consists of a series of terraces. Distribution of forest 
Species on the terrace levels is related to flooding. The 
relationship is sufficiently distinct to permit determination of 
flood characteristics at @ given site by evaluation of 
forest-species composition. The vegetation of the lower white 
River vailey can be divided into four groups. Each group occurs 
on sites having distinctly different flooding characteristics. 
On sites flooded 29-40 percent of the times the dominant species 
are water hickory and overcup oak. On sites flooded 10-21 
percent of the times a more varied flora exists-including nuttaill 
oaks willow oaks sweetgums southern hackberrys and American elm. 
The third group of sites is subject to flooding at intervals of 
from 2 to 8 years. This group is marked by presence of southern 
red oaks shagbark oaks and black gum. The presence of blackjack 
cak marks the fourth group (not flooded in historic times). 


Ground-Water Potential of the Alluvium of the Arkansas River 
between Little Rock and Fort Smiths Arkansas 

Bedingers Me. Sav Emmetts Le Fare and Jefferys He. Ger 1965 

U.S. Geoloyical Survey Water-Supply Paper 1669-L. 

Alluvium along 200 miles of the Arkansas River from Fort Smith, 
Ark.s on the western border of the States to Little Rock in the 
approximate geographic center of the States is potentially the 
most important aquifer in the Interior Highlands of Arkansas. 
The flood plain of the river generally is 1 to 3 miles wides but 
in places its width is 5S miles. The flood plain is underlain by 
alluvial sands gravels silts and clay which ranges in thickness 
from about 40 feet near Fort Smith to ebout 80 feet near Little 
Rock. Wells tapping the alluvium yield between 300 and 700 gpm 
(gallons per minute). Wells tapping the sandstone and shale of 
Mississippian and Pennsylvanian ager which border the alluvium, 
generally yietd less than 50 gpa. 

Generallys ground water in the alluvium is under water-table 
conditions. Movement of ground water is from the valley wall to 
the rivers and the river acts as a@ agrain throughout most of the 
year. 

The alluvium is recharged primarily by infiltration of 
rainfall. On the averages the aquifer is recharged at the rate 
of 10 inches per year of approximateiy 130 mgd (million gallons 
per day). Pumpage from the alluvium is about 3.2 mgd, The 
amount of recharge to the aquifer can be increased many times 
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over the natural recharge rate by constructing wells that will 
induce recharge from the river. 

Median values of the principal constituents in water from the 
alluvium indicate that it is a calcium magnesium bicarbonate 
water. Local high concentrations of sulfates, chlorides or 
nitrate are probably the result of water moving from other 
formations into the alluvium. High concentrations of chloride in 
the water howevers can be the result of influent seepage of river 
water. 

The quality of water’ in the alluvium generally is suitable for 
Gomestic and irrigation purposes. The hardness and high content 
of iron and nitrates howevers makes the water undesirable for 
some industrial uses. 


Alluvial Aquifer of the Cache and St. Francis River Basins, 
Northeastern Arkansas 

Brooms M. Ew? Ly fords F. P. 

Geological Surveys Little kocks AR. Water Resources Div. 

Available from the OFSSs USGSs Box 254254 Fed. Ctrese Denvers 
CO. 80225- Paper copy $22.754 Microfiche $10.00. Geological 
Survey Open-File Report 81-4764 1981. 468 ps» 4 Figs 13 Platess 5 
Tabs 23 Ref.s 

Journal Announcement: SWRA1423 

The alluvial aquifer underlies about 9,000 square miles of 
the study area. Well yields from the aquifer commonly are _ from 
1,000 to 2-000 gallons per minute. Flow toward the main area 
of pumping stress is eastward from the Cache River and westward 
from the St. Francis River. The Memphis aquifer acts as a 
conduit through Crosleys Ridge for induced flow from the alluvial 
aquifer since the early 1900's has been mostly for rice 
irrigation. Total pumpage for rice in 1978 was about 14650,000 
acre-feets of which about 88 percent was pumped from the 
aquifer west of Crowleys Riagge. Water levels in wells west of the 
ridge in parts of Poinsetts Crosse and Craighead Counties in 
1978 were 7S feet below tland surface and declining about 
2 feet per year. Digital-model analysis indicated that at the 
end of 1978 water was being removed from aquifer storage at the 
rate of 540-000 acre-feet per years ana streamflows mostly from 
the Cache River and Bayou DeViews was being captured at the rate 
of 430-000 acre-feet per year. Projecting the 1978 pumping rate 
of 14460-000 acre-feet per years the pumping rate would 
have to be reduced oy about 110-000 acre-feet per year by 1990 to 
sustain sufficient aquifer saturation for water needs through 
the year 2000 in all parts of Poinsetts Craigheads and Cross 
Counties west of Crowleys Ridge. (USGS) 


Hydrology of the Bayou bartholomew Alluvial <Aquifer-Stream 
Systems Arkansas 

Brooms M. Ens and Reeds Je Eur 1973 

UeS. Geological Survey Open-File Report 73-34 

The study area comprises about 34200 square mites of the 
Mississippi Alluvial Plain in southeast Arkansas. About 90 
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percent of the area drains south to the Ouachita River in 
Louisiana. 

The alluviel aquifer and the streams are hydraulically 
comnected and are studied as an aquifer-stream system. Bayou 
Bartholomew is a principal stream of the system. 

The aquifer is underlain vy confining strata of the Jackson 
Group and Cockfield Formation. 

The mean annual surface-water yield of the area that drains to 
the Ouachita River basin is nearly 2 million acre-feet. 
Flood-control projects have significantly reduced flooding in the 
area. Basin bouncaries and low-flow characteristics of streams 
have been altered as a result of the flood-control projects and 
streamflow diversion for irrigation. 

The direction of grounc-water flow generally is southward. 
bayou Bartholomew functions mostly as a drain for ground-water 
flow from the west and as a recharge source to the aquifer east 
of the bayoue As aresult of navigation poolss the Arkansas 
River is mostly a steady-recharge source to the aquifer. 

Pumpage from the aquifer and streams increased from about 
20-000 acre-feet in 1941 to 237-000 acre-feet in 1970. 

Estimates of flows derivea from analog analysis but lacking 
field verifications indicate that recharge to the aquifer in 1970 
was about 161-000 acre-feet. About 70 percent of the recharge 
was by capture from streams as a result of ground-water pumpage. 
Discharge from the aquifer was about 233-000 acre-feet. About 80 
percent of the disciarge was through wells. 

Stream diversion in 1970 from capture and open channels 
excluding capture from the Arkansas and Mississippi Rivers, was 
about 110-000 acre-feet. Return flow to streams from rice 
irrigation ana fishponds was avout 60-000 acre-feet. 

The chemical quality of streamflows is excellent for 
irrigation, Water from the aquifer generally ranges from 
permissible to excellent for irrigation. The use of water from 
the aquifer in the flood-plain areas exclusive of irrigations is 
severely limited unless it is treated to remove the iron and 
reduce the hardness. 


Waste-load allocation studies of Arkansas streamss Arkansas 
River basins Petit Jean and Poteau Riverss Segment SF 

Bryants Ce. Ter 1976 

U.S. Geological Survey Open-File Report 


Waste-load allocation studies for Arkansas streamss Ouachita 
River basins Segment 2F 

Bryants Co. Tes 1975 

U.S. Geological Survey Open-File Report 


Waste-load allocation studies for Arkansas streamss St. Francis 
River basins L*Anguille Rivers Segment 5B 

Bryants Co Ter Jenningss Me. Ens and Reeds Js Eur 1976 

U.S. Geological Survey Open-File Report 
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wWaste-load allocation studies for Arkansas streamss St. Francis 
River basins St. Francis Rivers Segment SC 

Bryants C. Tee Jenningss M. Ens and Ravers De Pes 1974 

U.S. Geological Survey Open-File Report 


Water-Quality Assessment of the L*Anguille River Basins 
Arkansas 

Bryants C. Tet Morrisse E. Ent Terrys Je Eo 

Geological Surveys Little Rocks AR. Water Resources Div. 

Available from: OFSS 8X 254254 Fed. Ctr. Denvers CO paper 
copy %321.75 microfiche $3.50. Geologicel Survey open-file report 
79-14822 1979. 20 pe 22 Fige 23 Tabs 65 Ref.s 

Journal Announcement: SWRA1311 


For several yearss dissolved Oxygen in the L*Anguille 
River has been reduced to concentrations of tess than 5.0 
milligrams per titer during the summer and fall. In 
additions concentrations of pesticides have been reported 
consistently at one long-term station on the rivers and 


trace metats have been reported at two long-term monitoring 
sites. The U.S. Geological Survey conducted an intensive study 
of the L*Anguille River basin during the summer and fail of 
1978 in cooperation with the Arkansas Department of Pollution 
Control and Ecology. An assessment of the general water 
quality was made; the causes of stream dissolved-oxygen 
reductions were determined; and the occurrence of pesticides and 
trace metals in the basin wes documented. A steady-states 
segsenteds dissolved-oxygen model was calibrated and used to 
project simulated dissolved-oxygen profiles. (Kosco-USGS) 


Drainage areas of streams in Arkansasse St. Francis River basin 
Christensens RR. Coe Gilstrapse Re. Cor and Sullavanse Js Nevo 1967 
U.S. Geological Survey Open-File Report 


Well recordss depth-to-water measurements and logs of selected 
wells and test holess and chemical analyses of groundwater in the 
Arkansas Valley regions Arkansas 

Cordovées R. Mee 1962 

U.S. Geological Survey Open-File Report 


Reconnaissance of the Ground-water resources of the Arkansas 
Valley regions Arkansas 

Cordovase R. Mae 1963 

U.S. Geological Survey Water-Supply paper 1669-86, 33 p. 


Report of the annual yield of the Arkansas River Basin Compacts 
Arkanses-Oklahomas 1978 water year 

Ducrets Ge Ler Jes 1979 

U.S. Geological Survey Open-File Report 79-422 


Ground-water levels in Arkansass Spring 1983 
Eddss Joe 


4] 














Arkansas Arkansas 


U.S. Geoloyical Survey Open-File Report 83-268 

The report contains about 650 ground-water level measurements 
made in observation wells in Arkansas in the spring of 1983. In 
additions the report contains well hyorographs relating to _ the 
alluvi2! aquifer ana the Sparta Sands the most important aquifers 
with respect to ground-water availability and use in Arkansas. 


Ground-water levels in Arkansass Spring 1982 

Eddss Joe 

U.S. Geological Survey Open-File Report 82-852 

The report contains about 640 ground-water level measurements 
made in observation wells in Arkansas in the spring of 1982. In 
additions the report contains potentiometric-surface maps and 
well hydrographs relating to the alluvial aquifer and the Sparta 
Sands the most important aquifers with respect to ground-water 
availability and use in Arkansas. 


Floodflow characteristics of Archey Creek along U.S. Highway 
654 at Clintons Arkansas 

Gilstraps R. Coe 1975 

UeS- Geological Survey Open-File Report 75-603 


Floodflow characteristics of Itlinois River tributary near 
Siloam Springss Arkansas 

Gilstraps R. Cor 1976 

U.S. Geological Survey Open-File Report 76-337 


Water-resources investigations in Arkansass Fiscal Year 1981 
Gurleys M. UO. 1981 
U.S. Geological Survey Open-File Report 81-1003. 44 og. 


WATER RESOURCES OF GRANT AND HOT SPRING COUNTIESs ARKANSAS 

HALBERGse He. Net BRYANTs Cy. Tete HINESs M. SS. 

GEOLOGICAL SURVEYs WASHINGIONs DOD. C. 

Ue. Se GEOL SURV WATER=-SUPPLY PAP 18574 66 Pe 1968, 12 FIGs 6 
PLATEs 12 TABs B82 REF.e 

Journal Announcement: SWRAU207 

THE AVAILABILITY AND QUALITY OF GROUNDWATER AND THE 
LITHOLOGY OF THE PRINCIPAL AQUIFERS ARE DESCRIBED, AND 
INFORMATION IS GIVEN ON SURFACE WATER AVAILABILITY, INCLUDING 
MAGNITUDE AND FREQUENCY OF FLOODS AND LOW FLOWSs DURATION OF 
DAILY FLOWS-s AND STORAGE REQUIREMENTS FOR DEPENDABLE YIELOS OF 
STREAMS. QUALITY OF WATER IN OUACHITA AND SALINE RIVERS AND MANY 
TRIGUTARY STREAMS IS DOESCRIBEDs AND EXISTING OR POTENTIAL 
RIVER AND GROUNDWATER POLLUTION 1s CITED. THE OUACHITA, 
SALINE? AND CADDO RIVERS YIF'° ‘ARGE QUANTITIES OF SOFT» 
GOOD-QUALITY WATER, SMALL STheA IN SOUTHEASTERN HOT SPRING 
COUNTY AND IN THE QUACHITA MOUNTAINS HAVE RELATIVELY HIGH BASE 
FLOW? IN GRANT COUNTY SMALL STREAMS YIELD LITTLE WATER DURING 
ORY PERIODS. AT TIMESs SEWAGE AND MINE DRAINAGE POLLUTE A PART 
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OF OUACHITA RIVER IN THE LAKE CATHERINE AREA, AT LOW FLOW, 
HURRICANE CREEK WATER IS UNFIT FOR MOST USES. WELLS IN THE SPARTA 
SANDs THE PRINCIPAL AGUIFERs YIELD AS MUCH AS 850 GPM OF SOFT 
WATER IN GRANT COUNTY. TRE CARRIZO SAND AND CANE RIVER 
FORMATION ARE POTENTIALLY IMPORTANT AQUIFERS IN GRANT 
COUNTY AND SOUTHEASTERN HOT SPRING COUNTY. WELLS IN THE WILCOX 
GROUP YIELD AS MUCH AS 300 GPR OF FRESH WATER IN SOUTHEASTERN 
HOT SPRING COUNTY AND SOUTHWESTERN GRANT COUNTY, IN THE REST OF 
GRANT COUNTY ITS WATER IS S8RACKISH, ALLUVIUM ALONG THE 
PRINCIPAL STREAMS AND IN CONSOLIDATED ROCKS OF THE OUACHITA 
MOUNTAINS YIELD SMALL QUANTITIES OF WATER VARIABLE IN QUALITY 
FROM PLACE TO PLACE. SOME OF THE ALLUVIAL WATER HAS HIGH NITRATE 
CONTENT AND MAY GE A HEALTH HAZARD. CLANG-USGS) 


Coal Resources of Arkansass 1954 
Haleys B. Ree 1960 
U.S. Geological Survey Bulletin 1072-Ps p. 796-831 


Ground water in the Springfield-Salem Plateaus of Southern 
Missouri and Northern Arkansas. (Duplicated see Missouri). 

Harveys E. Je 

Geological Surveys Rollas MO. Water Resources Div. 

Available from the National Technical Information Services 
Springfielas VA 22161 as PB61-2056354 Price codes: A0S in paper 
copys A011 in microfiche. Geological Survey Water-Resources 
Investigations 80-1014 Decembers 1980. 66 pe 25 Fige 6 Tabs. 38 
Ref. 

Journal Announcement: SwWRA1420 


WATER RESOURCES OF CLAY-s GREENEs CRAIGHEADs, AND POINSETT 
COUNTIESs ARKANSAS 

HINES*s M. Se PLEBUCHs R. Oes LAMONDS-s A. Ge 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

AVAILABLE FROM USGS+ WASHINGTONs OC 20242 PRICE $1.50 PER SET. 
GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS ATLAS HA=377,4 1972, 
2 SHEETS» 8 FIGs 11 MAPs 7 TABs 27 REFae | 

Journal Announcement: SWRAUST6 

FOURTEEN ILLUSTRATIONS AND TABLES IN THIS 2-SHEET 
HYDROLOGIC ATLAS DESCRIBE THE WATER RESOURCES OF CLAY,s GREENE, 
CRAIGHCADs AND POINSETT COUNTIESs ARKANSAS. THE OCCURRENCE- 
WUANTITYs AVAILABILITYs AND QUALITY OF GROUND’ AND SURFACE 
WATER AND THE VARIABILITY IN THESE SUPPLIES ARE 
DETERMINED. IN ADDITIONs, wATER PROBLEMS PECULIAR TO THE AREA 
ARE DEFINED AND CORRECTIVE MEASURES SUGGESTED. AVERAGE ANNUAL 
STREAMFLOW RANGES FROM 1.2 CFS PER SO MI IN THE WESTERN PART 
OF THE FOUR COUNTIES TO 1.46 CFS PER SQ MI IN THE EASTERN PART, 
AVERAGE ANNUAL PRECIPITATION IS ABOUT 48 INCHES, USE OF WATER 
FOR AGRICULTURE GREATLY EXCEEDS ALL OTHER USES COMBLNED. IN 
1965- 1171.46 MGD WAS USED FOR RICE IRRIGATION, AND 71.5 M™GO 
WAS USED FOR IRRIGATION OF OTHER CROPS. AN ADDITIONAL 16.9 GO 
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WAS USED BY INDUSTRY s MUNICIPALITIESs AND OTHERS. OF THESE 
AMOUNTS, 180.1 GD WAS GKOUNDWATER AND 19.7 MGD WAS SURFACE 
WATERs OR A TOTAL OF 199.8 MUD. (CWOODARD-USGS) 


GEQOHYDROLOGY OF THE COASTAL PLAIN AQUIFERS OF ARKANSAS 

HOSMANs Re. Le 

GEOLOGICAL SURVEYs WASHINGTONs DO. C. 

GEOL SURV HYDROL INVEST ATLAS HA-309¢ 1 SHEETs 1969. 3 MAPe, 3 
TAts TEXT.¢ 

Journal Announcement: SwWRAOQ211 

DATA ON WATER QUALITYs WATER WELLS+s AND CHARACTER AND EXTENT 
OF THE GULF COASTAL PLAIN SYSTEM OF AQUIFERS IN ARKANSAS ARE 
SUMMARIZED IN i T=SHEET HYDROLOGICAL ATLAS CONSISTING OF 
BLOCK DIAGRAMS SHOWING STRATIGRAPHY AND EXTENT OF AQUIFERSs 
WATER CHEMICAL QUALITY DIAGRAMS, AND TABLES. THE 
HYDROLOGICAL CHARACTERISTICS OF THE PRINCIPAL AQUIFERS ARE 
DESCRIBED AND A SUMMARY OF PUMPING TEST RESULTS IS GIVEN. THE 
ALTITUDE OF THE BASE OF FRESH WATER IS SHOWN BY A MAP, 
(KNAPP-USGS ) 


Water-Guality Modeling for Waste Load Allocation Studies in 
Arkansas--Stream Dissolved Oxygen and Conservative Minerals 

Jenningss Marshall E.s and Bryants Charles T. 

U.S. Geological Survey Open-File Report 

Waste load allocetion studies in Arkansas form a central part 
of the development and implementation of basin water-quality 
management plans required of Arkansas Department of Pollution 
Control and Ecology by the Environmental Protection Agency (EPA). 
This report describes the methodology to be used in Arkansass 
waste load allocation studies. Steady-state segmented 
Gissolved-oxygen (00) analysis of river-basin segments is the 
recommended basis for waste load allocation studies. A dilution 
models based on the mass-balance principles is used for analysis 
of stream conservative mineral loads. Data collection and 
laboratory procedures to support such a modeling effort are 
discussed. 


Discharge Date at Water-Quality Monitoring Stations in 
Arkansass published annually since 1975. 

Knotts Re Ke 

Geological Surveys Little kocks AR. water Resources Div. 

Available from the OFSSs USGS Box 25425¢ Fed. Ctr. Denvers 
CO 80225- 

Discharge data were computed for @ network of water-quality 
monitoring stations operated by the Arkanses Department of 
Pollution Control and Ecology. Some of the sites are located at 
U.S. Geological Survey of U.S. Army Corps of Engineers 
Gaily-discharge stationss wut most sites are at points where 
Gischarges are not regularly measured. (USGS) 
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Ti@e of Travel of Selected Arkansas Streaas 

Lambs T. Es 1985 

UeS- Geological Survey Open-File Report 82-4068 

Traveltiae of water-soluble materials in streags is important 
for stream modelings pollution studiess and estimating arrival 
tise of contaminants to points downstream from spills. Between 
1971 and 19814 time-of-travel and dispersion measurements were 
sade in 15 streass in Arkansas. Most of the streams studied were 
at or near base flow. Graphs are presented for predicting 
traveltiae of solutes in segments of the streams studies. The 
relationship of time of passage and peak unit concentration to 
traveltimae is presenced for two of the streams. Examples of use 
and application of the data are given. 





Weter-Quality Investigation of the Vache Grasse Creek 
watersheds Sebastian Countys Arkansas 

Lambs T. Eur 1978 

U.S. Geological Survey Open-File feport 78-903 

The results of @ I-year study in the upper Vache Grasse Creek 
watershed are presented to document surface-water quality 
conditions before implementation of Soil Conservation Service 
programas. Analysis of samples collected at four sites showed 
that during periods of warm weather several of the parameters 
sampled produced unusually high or low values that indicated 
possible water-quality problemas, Low dissolved-oxnygen 
concentrations high nitrogen and organic carbon concentrations, 
and high colifora bacteria counts were found at sampling § sites 
upstream from the Greenwood water-supply lake. Saapling in and 
downstream from the lake indicated that the quality of the water 
pessirg through the lake was tmproved significantly. However, 
seapling in the lake indicated that there is a targe tayer of 
water with low oxygen concentration and a buildup of phosphorus, 
irons @angeneses and some other metais in the bottom ooze. 


Water-Guality Investigation of the Tyronza River Watersheds 
Arkansas 

Lambs T. E. 

Geological Surveys Little Rocks AR. Water Resources Div. 

Geological Survey open-file report 78-175, 1978. 32 p+ & figs 
B tabe 9 ref.s 

Journal Announce@ent: SwRA1115 

The results of a@ I+year study of surfaece-water quality in 
the Tyronze River Watersheds Arkansas, are presented to 
cocueent conditions before implementation of Soil Conservation 
Service Progress. The report includes @ general description of 
the watershed's topoyraphys geco'togys and aquiferss and the 
results of monthly seasurements of discharge at five sitess and 
several physical and chemical parameters. plus quarterly 
analyses for severel ions and semiannual anelyses of 
bottosa material for various pesticides. The results indicate 
that the quality of the weter in the streams and ditches 
seeples is noreset for an intensely farmed area such a8 this 
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watershec. (Woodard-JSGS) 


Water-GQuality Investigation of the Caney Creek watershed, 
Northeast Arkansas 

Lambs T. E+ Newsome G. 

Geological Surveys Little Rocks AR, Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctree Denvers 
CO 802254 Prices $2.25 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 79-1064, 1979, 16 
pe 1 Figs 3 Tabs 11 Rete 

Journal Announcement: SwRA1407 

The results of @ I-year studys in 1977-784 of surface-water 
quality in the Caney Creek watersheds northeast Arkansass are 
presented to document conditions before implementation of Sori 
Conservation Service programs. The report includes a general 
description of the watershed's topographys geologys and 
eaquiferss and the results of several measurements at two sites of 
discharges and a number of physical and chemical parameters. 
(USGS) 


WATER RESOURCES OF HEMPSTEADs LAFAYETTEs LITTLE RIVER» MILLER, 
AND NEVADA COUNTIESs ARKANSAS 

LUOWIGs A. He 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. WATER-SUPPLY PAPER 1998, 
1972. 41 Pe 9 FIGs S PLATEs 10 TABse 23 REF.e 

Journal Announcement: SWRAUG618& 

THE FIVE=-COUNTY AREA IN SOUTHWEST ARKANSAS THAT CONSISTS oF 
HEMPSTEAD, LAFAYETTE, LITTLE RIVER, MILLER, AND WEVADA 
COUNTIES POSSESSES ABUNDANT WATER RESOURCES. NEARLY ALL WATER 
SUPPLIES ARE OBTAINED FROM GROUNDWATER. SURFACE WATER IS USED 
PRIMARILY FOR MUNICIPAL SUPPLY AT TEXARKANA AND FOR INDUSTRIAL 
SUPPLY AT A PAPERMILL NEAR ASHOOWN, THE AQUIFERS OF CRETACEOUS 
AGE ARE THE PRINCIPAL SOURCES OF FRESHWATER IN NORTHERN 
HEMPSTEAD AND NEVADA COUNTIESs WHERE WELLS YIELO AS MUCH AS 300 
GPM OF GOOD QUALITY WATER FROM DEPTHS AS GREAT AS 14200 FEET. 
AQGUIFE®S OF TERTIARY AGE ARE GO000 SOURCES oF WATER IN 
MILLER AND LAFAYETTE COUNTIES ANDO IN SOUTHEASTERN NEVADA 
COUNTY. TERRACE DEPOSITS OF GUATERNARY AGE ARE GOOD SOURCES OF 
wATER IN LITTLE RIVER AND LAFAYETTE COUNTIES. THE RED RIVER IS 
THE LARGEST SOURCE OF SURFACE WATER IN THE PROJECT AREA, 11 
DRAINS ABOUT 48-000 SQUARE MILES UPSTREAM FROM THE AREA AND HAS 
AN AVERAGE FLOW OF 122780 CFS. THE PRINCIPAL RESERVOIRS IN THE 
AREA ARE MILLWOOD RESERVOIR OW LITTLE RIVER (CAPACITYs 1,-858-000 
ACRE-FEET) AND LAKE ERLING ON BODOCAU CREEK (CCAPACITY,s 49,000 
ACRE-FEET). MORE THAN 54500 LAKES AND FARM PONDS OF S ACRES OR 
LESS WAVE A COMBINED STORAGE CAPACITY OF MORE THAN 14,000 
ACRE-FEET. WATER IN THE REO RIVER 15 %WIGH IN CHLORIDE AND 
DISSOLVED SOLIOS AND-s CONSEQUENTLYs IS CHEMICALLY UNSUITABLE 
FOR MOST USES UNLESS TREATED. CWOODARDO-USGS) 
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Logs and water-level measurements of selected test holes and 
wells in the alluviuea of the Arkansas River valley between Little 
Rock and Fort Smiths Arkansas 

Mays Je Ree and Emmetts Le. Fer June 1964 

U.S. Geoloyical Survey Open-File Reports Volume I through «I 


Logs and water-level measurements of selected test holes and 
wells in the alluviua of the Arkansas #iver valley between Little 
Rocks and Fort Smiths Arkanses 

Mays Je Ree and Easetts Ll. Fee June 1966 

U.S. Geological Survey Open-File Reports Volume XII 


Chemical analyses of the water from selected wells in the 
Arkanses River Valley from the mouth to Fort Smiths Arkansas 

Maye J. Rae Yanchoseks Je Jee and Jefferys He Ger June 1964 

U.S. Geological Survey Open-File Report 


Logs of Test Holes ana Wells in the Red River Valley in 
Lafayeites Little Rivers ana Miller Countiess Arkansas 

Mays Je Ree Emmetts Le Fer and Ludwiges Aw Her 1965 

U.S. Geoicgical Survey Open-File Report 65-100 


GEOHYOROLOGIC SIGNIF «CANCE OF LITHOFACIES OF THE CARRIZQ0 SAND 
OF ARKANSASs LOUISIANAs AND TEXAS AND THE MERIOIAY SAND OF 
MISSISSIPPI 

PAYNEs Je Ne 

GEOLOGICAL SUPVEYs BATON ROUGEs LA. 

AVAILABLE FROM SUPT. OF DOCUMENTSs GPO WASH. OC. 204024 
PRICE $171.00. GEOLOGICAL SURVEY PROFESSIONAL PAPER 569-0, 1975. 
11 Pe 2 FIGs 9 PLATESs 1 TAds 60 REF. 

Journal Announcement: SwWRAUDTS 

THE STuOY OF THE CARRIZO AND MERIDIAN SANOS IS THE FOURTH 
PART OF AN INVESTIGATION OF THE GEUHYDROLOGY OF THE CLAIBORNE 
GROUP. THE REGIONAL DIP OF THE CARRIZO AND MERIOIAN SANOS IS 
INTO THE DESHA GASINs MISSISSIPPI EMBAYMENT, AND GULF COAST 
GEOSYNCLINE,. SOME MOVEMENT OF MAJOR STRUCTURAL FEATURES TOOK 
PLACE DURING CARRIZO AND MERIDIAN TIME, NORMAL FAULTING 18 
RATHER EXTENSIVE IN SOUTHERN ARKANSAS AND IN TEXAS. THE 
THICKNESS OF THE CARRIZO AND MERIOIAN SANDS VARIES FROM O 
IN AREAS OF NONDEPOSITION TO A MAXIMUM OF 700-750 FEET IN DE WITT 
AND KARNES COUNTIESs TEX. AQGUIFER TESTS INDICATE THAT THE 
COEFFICIENT OF PERMEABILITY INCREASES WITH INCREASE IN SANO-UNIT 
THICKNESSs BUT THE RANGE IN VALUES IN THE CARRIZO AND MERIDIAN 
SANDS IS NOT AS GREAT AS THE RANGE IM VALUES FOUND IN THE OTHER 
CLAIBORNE AQUIFE? FORMATIONS. THE AREAS oF HIGHEST 
TRANSMISSIVITY OF THE FORMATIONS ARE IN WEST=CENTRAL 
MISSISSIPPI AND IN SOUTHERN TEXAS, IN MISSISSIPPI AND TEXAS THE 
DOPINANT ANION IS BICARBONATE IN WATER FROM THE CARRIZO AND 
PERIDIAN SANDS FROM DEPTHS OF 14700 TO MORE THAN 24500 FEET. 
IN ARKANSAS AND LOUVISIANAs CHLORIDE IS THE DOMINANT ANION GELOW 
DEPTHS OF S$00-1-00 FEET. (wOODARO-USGS) 
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HYDROLOGIC SIGNIFICANCE oF LITHMOFACIES OF THE CANE RIVER 
FORMATION OR EQUIVALENTS OF ARKANSASs LOUISIANAs MISSISSIPPI s AND 
TEXAS 

PAYNE, de NN. 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. 

AVAILABLE FROM GPOs WASHIANGTONe OC 20402 — PRICE $10.90. 
GEOLOGICAL SURVEY PROFESSIONAL PAPER 5$69-Ce 1972. 17 Pe & 
FIGe 16 PLATE (BOUND SEPARATELY) + 1 TaBs 61 REF. 

Journal Announcement: SwRAU6'9 

THE STUDY OF THE CAWE RIVER FORMATION AWD ITS EGUIVALENTS IS 
PART oF AN INVESTIGATION oF THe GE OHY OROLOGY of THE 
CLAIBORNE GROUP OF THE GULF COASTAL PLAIN, THE THICKNESS OF THE 
CANE RIVER FORMATION RANGES FROP 70 FEET IN LA SALLE PARISHs 
LA.e TO 750 FEET IN THE DSESHA BASIN OF ARKANSAS, THE 
COEFFICIENT OF PERMEABILITY PROBASLY INCREASES with 
INCREASE Iw THICKWESS. RECHARGE CF THE CANE RIVER IS MAINLY 
BY PRECIPITATION IW THE OUTCROP AREAs BUT A FINOR AMOUNT OF 
RECHARGE TAKES PLACE BY <THE UPWARD MOVEMENT OF WATER FROM 
THE UNDERLYING MERIDIAN-UPPER WILCOA AQUIFER. REGIONAL FLOW 
OF WATER IS GEWERALLY O0GeN THE DIP. IN AND WEAR THE OUTCROP 


AREA, WATER FROM THE CANE RIVER FORMATIOW CONTAINS 
PROPORTIOWATELY HIGH CONCENTRATIONS OF CALCIUM AND MAGNESIUM, 
FARTHER DOOWNDIPs SOO1UM i$ THE DOMINANT CATION, IW 


MISSISSIPPI THE DOMINANT ANION IS BICARBONATE, IN ARKANSAS AND 
LOUISIANA THE CHLORIDE ANIO w OCCURS In SIGNIFICANT 
PROPORTIONS. RECHARGE OF THE REKLAW AND QUEEN CITY FORMATIONS 
TAKES PLACE BY INFILTRATION OF PRECIPITATION IN THE OUTCROP AREA, 
bY IMP TLTRATION OF WATER FROM STREAMS s AND BY UPWARD MOVEMENT 
OF WATER FROM THE CARRIZO SAND. THE DISTRIBUTION OF SOLUTES 
REFECLTS THE EXTENT OF FLUSHING BY FRESHWATER, (KNAPP-USGS) 


Reconnaissance of Storawater-Runoiff Water Quality of the Big 
Piney Creek Seyment of the Cedar-Piney Creeks Watersheds Yell 
Countys Arkansas 

Petersens James €. 

U.S. Geological Survey Open-File Report 82-761 

A reconnaissance of the Big Piney Creek watershed was conducted 
between June 1981 and January 1982 to assess the water-quality of 
selected *'resems in the watershed. Streamflow was seasured and 
water «> eere collected three times at each of three sites 
during « Study. All samples were collected during periods of 
stormwater ,unoff., The water was soft (7 to 20 milligrams per 
liter of hardness as caelciue carbonate) and dissolved-solids 
concentrations ranged from 36 to 76 milligrams per titer. 
Suspended-sediment concentrations ranged from 7 to 146 milligram: 
per liter. The S-day biochemical oxygen-demandss total-nitrogen 
concentrations and totel<phosphorus concentrations ranged from 
1.5 to 6.8 milligrams per titers 0.54 to 5.8 milligrams per 
liters end 0.03 to 0.56 milligram per Liters respectively. 
Fecal-colifore bacteria were present in large enough 
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concentrations at two of the sites (340 to 490 colonies per 100 
milliliters and 14200 to 6-000 colonies per 100 milliliters) to 
indicate that the U.S. Environmental Protection Agency criterion 
for bathing waters anc the Arkansas water-quality stancard may be 
exceeded at times. Total-iron concentrations greater than 1,000 
micrograes per liter (the U.S. Environmental Protection Agency 
criterion for protection of fresnwater aquatic life) were 
Getected at least once at all sites. 


WATER RESOURCES OF CLARKs CLEVELAND, AND OALLAS COUNTIESs 
ARKANSAS 

PLEBUCHs RAYMOND 0.7 HINESs MARION S. 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

AVAIL FROM SUPERINTENDENT OF 0OCs US GOVERNMENT PRINTING 
OFFICEs WASHse O0Cr 204602. GEOL SURV WATER-SUPPLY PAP I879-Ae P 
Al-a32e 1969. 32 Pe 2 FIGs 1 PLATEs 8 TABs 27 REF.e 

Journal Announcement: SWRAUS06 

CLARKse CLEVELANDs AND DALLAS COUNTIES CONSTITUTE AN AREA OF 
22157 S@UARE MILES IN SOUTH-CENTRAL ARKANSAS, THE AREA 1s 
DRAINED GY THE QUACHITAs SALINEs AND LITTLE MISSOURI RIVERS 
AND THEIR TRIBUTARIES. THE AMOUNT OF WATER AVAILABLE FOR USE CAN 
SE INCREASED BY <THE CONSTRUCTION OF RESERVOIRS. SECOND PER 
SQUARE MILEs OR A TOTAL OF ABOUT 3,000 CFS. GENERALLYs THE WATER 
QUALITY 1s 6000; BuT WATER FROM SOME OF THE STREAMSs 
PARTICULARLY FROM THE SMALLER TRIBUTARIES, MAY REQUIRE TREATMENT 
FOR EXCESSIVE IRON CONTENT AND HIGH COLOR. THE CONSOLIDATED 
ROCKS IN THE INTERIOR HIGHLANDS GENER/LLY YIELD LESS THAN 10 GPM 
TO wELLSe PRECLUDING THE DOEVELOPM NT oF LARGE MUNICIPAL 
OR INDUSTRIAL GROUNDWATER SUPPLIES I's THAT AREA, THE FORMATIONS 
OF TERTIARY AGE OFFER IHE BEST POSSIBILITIES FOR GROUNDWATER, 
PARTICULARLY IN DALLAS AND CLEVELAND COUNTIES. THE SPART ASAND 
1S THE GEST AQUIFER IN THE PROJECT AREAs PARTICULARLY EAST OF 
CENTRAL DALLAS COUNTY. WELL YIELOS OF 700 GALLONS PER MINUTE OR 
MORE ARE POSSIBLE. THE OEPOSITS OF QUATERNARY AGE ARE THIN AND 
GENERALLY SUITABLE ONLY FOR DOMESTIC SUPPLIES. TOTAL WATER USE IN 
THE PROJECT AREA IN 1965 WAS ABOUT 0.6 MILLION GALLONS PER DAY 
SINCE SURFACE-WATE? SOURCES. TOTAL WATER USE IN THE 
AREA IN 1967 WAS INSIGNIFICANT COMPARED WITH THE TOTAL WATER 
AVAILABLE. CKNAPP-USGS) 


WATER RESOURCES OF PULASKI AND SALINE COUNTIESs ARKANSAS 

PLEBUCHs RAYMOND 0.7 HINESs MARION 5S. 

GEOLOGICAL SURVEYs WASHINGTONs 0.Ce 

GEOL SURV WATER=SUPPLY PAP 1839-84 P BI1-B254 1967. 25 Pe 2 FIGs 
1 PLATEs $ TAGs 27 REF.Le 

Journal Announcesent: SwRAUZ25 

PULASKI ANDO SALINE COUNTIES CONSTITUTE AN AREA OF 14506 S$@ 
| In THE GEOGRAPHIC CENTER oF ARKANSAS. THE AREA IS 
DIVIDED INTO A HILLY WESTERN PART» KNOWN AS THE INTERIOR 
HIGHLANODS+ ANWt A RELATIVELY FLAT EASTERN PART» KNOWN AS THE 
COASTAL PLAI%. IN THE INTERTOR HIGHLANOSs SURFACE WATER OFFERS 
GREATER POS” BILITIES THAN GROUNDWATER FOR WATER SUPPLIES. 
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ALUM FORKs MIDOLE FORK s AND NORTH FORK OF THE SALINE RIVER OFFER 
EXCELLENT IMPOUNDMENT STORAGEs MANY OF THE SMALLER STREAMS ARE 
SUITABLE FOR DEVELOPMENT OF SMALL SUPPLIES. IN CONTRASTs IN THE 
COASTAL PLAIN If Is EASIER TO DEVELOP GROUNDWATER THAN 
SURFACE WATER IN RELATIVELY LARGE QUANTITIES. Two 
AQUIFERS,» UNITS 3 AND Qs YIELD AS MUCH AS 350 AND 2000 GPM 
OF WATERs RESPECTIVELY. A THIRD AQUIFERs UNIT 7s IS AS YET 
RELATIVELY UNDEVELOPED IN THE PROJECT AREAs BUT YIELDS 860 GPM 
TO A WELL SOUTH OF THE PROJECT AREA. THESE AQUIFERS YIELD WATER 
THATs WITH TREATMENTs IS SUITABLE FOR MOST USES. (KNAPP-USGS) 


Digital Model of the Bayou Bartholomew Alluvial Aquifer-Stream 
Systems Arkansas 

Reeds J. Ener and Brooms M. Ens 1979 

U.S. Geological Survey Open-File Report 79-685 

A digital model of the aquifer-streas system was calibrated for 
the purpose of predicting hydrologic responses to stresses of 
water development. The simulated-time span for model calibration 
was from 1953 to 19704 during which time the system was stressea 
largely by ground- and surface-water diversions for rice 
irrigation. 

The model was caliorated ty comparing ground-water-level ana 
streamflow Gata with model-derived grounc-water levels and 
streamflow. In the calibrated models the ratio of model-derived 
to observed streamflows for 17 subbesins averaged 1.17 the ratios 
among the subtbasins ranged from 0.8 to 1.6. The average 
deviation of the differences between model-derived and observed 
ground-water levels at 47 nodes was 0.27 the average among the 
nodes ranged from 2.3 to 10.4. The average standard deviation of 
the differences petween the model-derived and observed 
ground-water levels was 5.54 the average among the nodes ranged 
from 0.4 to 10.5. 

The model will provide projections of changes in the 
potentiometric surface resulting from (1) changes in the rate or 
distribution of ground-water pumpage or (2) changes in the stage 
of streams and reservoirs. The model wilt provide only 
approximate projections of the streamflow. 


Waste-load allocation studies for Arkansas streamss Ouachita 
River basins Saline Rivers Segment 2C 

Reeds J. Eee Lamberts Be. Fer Morriss E. Ener and Stephenss J. 
Wes 1976 

U.S. Geological Survey Open-File Report 


waste-load allocation studies for Arkansas streamss Ouachita 
River basins Bayou Bartholomews Segment 28 

Reeds Je Ear Terrys Je Eur Lamberts 8B. Fee and Morriss E. Ens 
1975 

U.S. Geological Survey Open-File Report 


waste-load allocation studies for Arkansas streamss Ouachita 
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River basins Segment 2D 

Reeds J. Eso Terrys Je Eur Stephensse Je Wer and Bryants Co Tes 
1975 

U.S. Geological Survey Open-File Report 


Low-flow characteristics of streams in the Mississipp? 
embayment in northern Arkansas and in Missouri 

Speers P. Ree Hinese M. See Jansonse BM. Ens and otherss 1966 

U.S. Geological Survey Professional Paper 448-F 


& STUDY OF THE CHEMICAL QUALITY OF STREAMFLOW IN ARKANSAS 

STEELEs T. Oe 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. 

GEOLOGICAL SURVEY OPEN-FILE REPORTs OCTOBER 1971. 93 Ps 8 FIGs 
26 TABse 9 REF.e 

Journal Announcement: SWRAOS10 

HISTORICAL RECOROS OF STREAMFLOW CHEMICAL QUALITY OF 16 
ARKANSAS WATER QUALITY STATIONSs 8EPRESENTING MORE THAN 102 
STATION-YEARS OF DATA AND OVER 6200 COMPOSITED SAPPLESs ARE 
ANALYZED GRAPHICALLY AND STATISTICALLY. A SEQUENTIAL PROCEDURE 
IS DESCRIBED FOR ANALYZING DATA. A SUMMARY FOR EACH SAMPLING 
STATION INCLUDES BASIC STATISTICS FOR THE PERIOD OF RECORD, 
PLOTS OF SELECTED DATA PAIRS» AND REGRESSION RELATIONSHIPS 
DERIVED FROM THE HISTORICAL WATER-QUALITY DATA AVAILABLE FOR 
THAT LOCATION. A TECHNIQUE Is SHOWN FOR SIMULATING 
CONCENTRATIONS AND LOADS OF MAJOR INORGANIC SOLUTES USING 
SUPPLEMENTAL RECORDS OF SPECIFIC CONDUCTANCE, STREAM DISCHARGE, 
AND APPLICABLE CONICENTRATION-CONDUCTANCE REGRESSION EQUATIONS, 
PRELIMINARY SIMULATION STUDIES REVEALED THAT MONTHLY MEAN VALUES 
COULD BE ESTIMATED TD WITHIN 15-25% OF ACTUAL DETERMINATIONS FOR 
AN INDEPENDENT PERIOD OF RECORD OR SET OF DATA, ANNUAL MEAN 
CONCENTRATIONS AND LOADS FOR DOMINANT IONS ESTIMATED FROM THE 
REGRESSION RELATIONSHIPS SELDOM EXCEEDED 15% IN ERROR RELATIVE 
TO COMPARABLE VALUES COMPUTED FROM ACTUAL DATA, OTHER PROCEDURES 
IN DATA ANALYSIS INCLUDE EXAMPLES FROM TRANSFERRING 
INFORMATION ON STREAMFLOW CHEMICAL QUALITY BOTH IN TIME 
AND SPACE AND FOR ASSESSING LONG-TERM TRENDS IN STREAMFLOW 
SALINITY. CWOODARD-USGS) 


WELL RECOROSs DEPTH-TO-“WATER MEASUREMENTSs CHEMICAL ANALYSES 
OF GROUND WATERs DRILLERS LOGSs AND ELECTRIC“LOG INFORMATION IN 
HEMPSTEADs LAFAYETTEs LITTLE RIVERs MILLERs AND NEVADA COUNTIES- 
ARKANSAS 

STEPHENS, Je We 

GEOLOGICAL SURVEYs LITTLE ROCKs ARK, 

GEOLOGICAL SURVEY REPORTs 1970. 197 Pe 6 FIGs 25 TAB.e 

Journal Announcement: SWRAOG412 

THIS REPORT IS A COMPILATION OF HYDROGEOLOGIC DATA COLLECTED 
DURING A WATER-RESOURCES INVESTIGATION OF HEMPSTEAD, 
LAFAYETTE. LITTLE RIVERs MILLERs AND NEVADA COUNTIES+s ARKANSAS. 
THE DATA HAVE BEEN PREPARED FOR USE IN PLANNING WATER-RESOURCES 
DEVELOPMENT IN THE AREA. MOST OF DATA WERE COLLECTED BETWEEN 
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JANUARY 1967 AND OCTOBER 1968+ AND INCLUDES RECORDS OF 479 
WELLS AND TEST HOLES RESULTS OF CHEMICAL ANALYSES OF wATER 
SAMPLES FROM 197 w#ELLS? ELECTRIC-LOG INFORMATION FROM 131 
LOCATIONS; LITHOLOGIC LOGS OF 126 WELLS AND TEST HOLES; AND 
MEASUREMENT OF WATE? LEVELS IN 149 WELLS. (WOODARD-USGS) 


Floodflow characteristics of Mulberry River at Interstate 40, 
near Mulberrys Arkansas 

Sullavans Je Nee 1976 

U.S. Geological Survey Open-File Report 76-179 


Water-Resources Appraisal of the South-Arkansas Lignite Area 

Terrys Je Eos Bryants Cy. Tot Ludwigs A. Hes Reeds J. E. 

Geological Surveys Little Rocks AR. Water Resources Div. 

Geological Survey Open-File Report 79-9244 Mays 1979. 162 pe 
36 Figs S50 Tabs 46 Refs 1 Plate.s 

Journal Announcement: SWRA1410 

The feasilbility of developing Lignite resources in 
south-central Arkansas is an important question at the present 
time (1978). Part of the concern is related to the possible 
impacts that mining and processing of lignite will have on 
water resources. Not only wilt the disturbance caused by 
excavating affect the quantity and quality of surface and ground 
waters but the minings processings and conversion processes 
will require the use and consumption of significant quantities of 
water. To assess the magnitude of the effects of strip mining 
upon both surface and ground waters baseline conditions 
(hydrologic conditions in the area prior to mining) must be welt 
defined. A thorough data file and Literature search was made 


so that baseline conditions in the area could be 
defined. In additions data-collection networks have been 
established for the collection of quantitative and 


qualitative information on streamflow and waeter levels inthe 
equifers. Data collected to date at these sites are included 
in the report. Collection of data at these sites wiill 
continue through at least September 1779. Information presented 
in this report can be yused to estimate the quantities of 
water available for use and the possible effects of mining and 
associated dewatering on water resources. (USGS) 


Waste-load allocation studies for Arkansas streamss White River 
basins Segment 4A 

Terrys Je Eso Lamoerts Be. Fee Morrisse Es Ens and Ludwigz A. Hee 
1975 

U.S. Geological Survey Open-File Report 


Waste-load allocation studies for Arkansas streamss Ouachita 
River basins Boeuf River ana Bayou Macons Segment 2A 

Terrys Je Eno Morrise Es Eno Lamberts BO. Fie and Sniegockis R, 
Tee 1975 

UeS. Geoloyical Survey Open-File Report 
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waste-load allocation Stucies for Arkansas streams Ouachita 
River basins Segment 2E 

Terrys Je Eos Morrisse E. Eww and Stephenss J. wer 1975 

U.S. Geological Survey Open-File Report 


well Recordss water-Level MeasurementsSs Logs of Test Holess 
and Chemical Analyses of Ground Water in the Cache River Alluvial 
Aquifer-Stream Systems Northeast Arkansass 1946-76 

Westerfieldas P. WwW. 

Geological Surveys Little Rocks Ark. Water Resources Div. 

Open-file Report 77-4024 May 1977. 166 pe 2 figs 57 tab.s 

Journal Announcement: SwWRA1024 

Most of the ground-water data for the Cache River alluvial 
aqguifer-streem System in northeast Arkansas were collected 
between March 1973 and April 1976s but some were collected 
as early as April 1946. The data includes records of 363 wells 
and test holess water-level measurements of 295 weliss logs of 32 
test holess and chemical analyses of water samples from 85 
wells. (wWoodard-USGS) 


QUALITY OF SURFACE WATERS OF THE UNITED STATESs 1969: PART 
7. LOWER MISSISSIPPI] RIVER BASIN 

GEOLOGICAL SURVEYs RESTONs VA. 

AVAILABLE FROM SUPT. OF GOCUMENTSs GPOs WASH.s 0.C. 206024 
PRICE $3.85. WATER-SUPPLY PAPER 21464 1974. 540 Per 1 FIGse 6&0 
REF.e 

Journal Announcement: SWRAO9O9 

DURING THE WATER YEAR ENDING SEPTEMBER 30, 1969, THE 
GEOLOGICAL SURVEY MAINTAINED 259 STATIONS ON 156 STREAMS IN THE 
LOWER MISSISSIPPI RIVER BGASIN FOR THE STUDY OF CHEMICAL AND 
PHYSICAL CHARACTERISTICS OF SURFACE WATER. SAMPLES WERE 
COLLECTED DAILY AND MONTHLY AT 235 OF THESE LOCATIONS FOR 
CHEMICAL-QUALITY STUDIES. SAMPLES ALSO WERE COLLECTED LESS 
FREQUENTLY AT MANY OTHER POINTS. WATER TEMPERATURES WERE 
MEASURED CONTINUOUSLY AT 28 AND DAILY AT 79 STATIONS. DAILY 
WATER TEMPERATURES WERE MEASURE AT MOST OF THE STATIONS AT THE 
TIME SAMPLES WERE COLLECTED FOR CHEMICAL QUALITY OR SEDIMENT 
CONTENT. SO FAR AS PRACTICABLEs THE WATER TEMPERATURES WERE 
TAKEN AT ABOUT THE SAME TIME EACH DAY. QUANTITIES OF 
SUSPENDED SEDIMENT ARE REPORTED FOR 19 STATIONS. SEDIMENT SAMPLES 
WERE COLLECTED ONE OR MORE TIMES DAILY AT MOST STATIONSs 
DEPENDING ON THE RATE OF FLOW AND CHANGES IN STAGE OF THE STREAM, 
PARTICLE-“SIZE OISTRIBUTIONS OF SEDINENTS WERE DETERMINED AT 19 
STATIONS. THE STREAM DISCHARGE REPORTED FOR A COMPOSITE 
SAMPLE IS USUALLY THE AVERAGE OF DAILY MEAN DISCHARGES FOR THE 
COMPOSITE PERIOD. THE DISCHARGES REPORTED IN THE TABLES OF 
SINGLE ANALYSES ARE EITHER DAILY MEAN DISCHARGES OR OISCHARGES 
OBTAINED AT THE TIME SAMPLES WERE COLLECTED AND COMPUTED FROM A 
STAGE=-DISCHARGE RELATION OR FROM A DISCHARGE MEASUREMENT. 
(WOODARD-USGS) 
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QUALITY OF SURFACE WATERS OF THE UNITED STATESs 1970: PART 
7. COWER MISSISSIPPI RIVER GASIN 

GEOLOGICAL SURVEYs RESTONs VA. 

AVAILABLE FROM SUPT OF DOCUMENTSs GPOs WASHINGTONs OC 20402 
PRICE $5.25. WATER-SUPPLY PAPER 21564 1975. 636 Per 1 FIGs 4&1 
REF.e 

Journal Announcement: SWRAU823 

DURING THE WATER YEAR ENDING SEPTEMBER 30, 1970, THE 
GEXLOGICAL SURVEY MAINTAINED 289 STATIONS ON 167 STREAMS IN THE 
LOWER MISSISSIPPI RIVER BASIN FOR THE STUDY OF CHEMICAL AND 
PHYSICAL CHAKACTERISTICS OF SURFACE WATER. SAMPLES WERE 
COLLECTED DAILY AND MONTHLY AT 276 OF THESE LOCATIONS FOR 
CHEMICAL-QUALITY STUDIES. SAMPLES ALSO WERE COLLECTED LESS 
FREQUENTLY AT MANY OTHER POINTS. WATER TEMPERATURES WERE 
MEASURED CONTINUOUSLY AT 17 AND DAILY AT 82 STATIONS. DAILY WATER 
TEMPERATURES WERE MEASURED AT MOST OF THE STATIONS AT THE TIME 
SAMPLES WERE COLLECTED FOR CHEMICAL QUALITY OR SEDIMENT 
CONTENT. SO FAR AS PRACTICABLE, THE WATER TEMPERATURES WERE 
TAKEN AT ABOUT THE SAME TIME EACH ODAY. QUANTITIES OF 
SUSPENDED SEDIMENT ARE REPORTED FOR 15 STATIONS ODOURING THE 
YEAR ENDING SEPTEMBER 30,4 1970. SEDIMENT SAMPLES WERE 
COLLECTED ONE OR MORE TIMES DAILY AT MOST STATIONSs DEPENDING 
ON THE RATE OF FLOW AND CHANGES IN STAGE OF THE STREAM, 
PARTICLE-SIZE DISTRIBUTIONS OF SEDIMENTS WERE DETERMINED AT 15 
STATIONS. THE STREAM DISCHARGE REPORTED FOR A COMPOSITE SAMPLE 
IS USUALLY THE AVERAGE OF DAILY MEAN GISCHARGES FOR THE COMPOSITE 
PERIOD. THE DISCHARGES REPORTED IN THE TABLES OF SINGLE 
ANALYSES ARE EITHER DAILY MEAN DISCHARGES OR DISCHARGES 
OBTAINED AT THE TIME SAMPLES WERE COLLECTED AND COMPUTED FROM A 
STAGE-DISCHARGE RELATION OR FROM A DISCHARGE MEASUREMENT, 
(WOODARD-USGS) 


thd Resources Data for Arkansases published annually since 
1975. 

Geological Surveys Little Rocks AR. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161. 

Weter resources data for Arkansas consist of records of 
stages discharges and water quality of streams; and stages 
contentss and water quality of lakes and reservoirs. Additional 
water data were collectead sat various sitess not part of the 
Systematic data-collection programs and ere published as 
miscellaneous measurements. These data represent that part of 
the National Water Data System operated by the U.S. Geoloyical 
Survey and cooperating State and Federal agencies in Arkansas. 
(usGs) 





: 
EE 


Colorado Colorado 


Coal resource occurrence and coal development potential maps cf 
the Eagle Hill quadrangles Jackson and Larimer Countiess Colo. 

AAA Engineering and Draftings Inc.s 19808 

U.S. Geological Survey CUpen-File Report 79-1884 24 pease F 
oversize sheetss scale 1:24,000. 





Coal resource occurrence and coal development potential maps of 
Gould NW quadrangles Jackson Countys Colorado 

AAA Engineering and Oraftings Inc.s 1980b 

U.S. Geological Survey Open-File Report 79-1914 25 pes 11 
oversize sheetss scale 1:24,000, 


Coal resource occurrence and coal development potential maps of 
Johnny Moore Mountain quadrangles Jackson Countys Colorado 

AAA Engineering and Oraftings Inc.s 1980¢ 

U.S. Geological Survey Open-File Report 79-1924 21 pee FY 
oversize sheetss scale 1:24,000. 


Coal resource occurrence and coset development potential maps of 
MacFarlane Reservoir quadranyles Jackson Countys Colorado 

AAA Engineering and Oraftings Inc.s 19800 

U.S. Geological Survey Open-File Report 79-1934 25 pes 9 
oversize sheetss scale 1:24,000. 


Coal resource occurrence and coal development potential maps of 
Cowdrey quadrangles jackson Countys Colorado 

AAA Engineering and Draftings Inc. 19800 

U.S. Geological Survey Open-File Report 79-1964 21 pes 7 
oversize sheetss scale 1:24,-000. 


Coal resource occurrence and coal development potential maps of 
Coalmont quadrangles Jackson Countys Colorado 

AAA Engineering and Draftings Inc.s 1980Ff 

U.S. Geological Survey Open-File Report 79-1617 34 pes 15 
oversize sheetss scale 1:24,000, 


Reconnaissance Evaluation of Water Resources for Hydraulic 
Coal Minings Grand Hogback Coal Fields Garfield and Rio blanco 
Countiess Colorado 

Alleye We Mee Brittons Le Jee Boyds E. Le 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the USGSs OFSS Box 254254 Den. Fed. Ctr. 
Denver co 80225 paper copy $6.00. microfiche $3.50. 
Geological Survey open-file report 78-8854 November 1978. 37 pe 9 
figs 8 tabs 20 ref.s 
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Journal Announcement: SWRA1212 

Surface-water and ground-water data were compiled for the 
parts of the Colorado River and the White River basins in 
and adjacent to the Grand hogtack coet field. The data were 
evaluated to assess the quantity and quality of water 
resources available in the area for use in hydraulic coal mining. 
based on discharge recordss surface-water supplies of most 
streams should be adequate to meet the demands for hydraulic 
mining of 1 million tons of coal per year with a recycled water 
System. Howevers on some of the smatler streams in the areas 
some storage of water may be required for use during low-flow 


periocs to meet minimum-flow requirements for downstreas 
reaches. Other potential sources of water include Rifle Gap 
Peservoirs Harvey Gap Reservoirs and ground water from 


valley-fill deposits along major streams and rivers. The surface 
water and grounc water shoulc be of adequate quality for use in 
hydraulic minings with the possible exceptions of 
suspended-sediment concentrations that periodically may be as 
auch as 18-800 milligrams per titer in streams in the Rifle 
Creek drainages and dissolved-solids concentrations greater than 
20-000 milligrams per liter in some aquifers. Date are 
insufficient to assess the potential impact of hydraulic coal 
mining on downstream water quality. (Woodard-USGS) 


Reconnaissance Evaluation of Water Resources for Hydraulic 
Coal Minings Crested Butte Coal Fields Gunnison Countys Colorado 

Alleys We Mest Brittonse Le Jee Boyds E. te 

Geological Surveys Lakewoods CO. Water Resources Div. 

Availability: OFSS- USGS Box 25425 Den. Fed. Ctr. Denver, 
CO. 80225 microficre $3.50,- paper copy %$3.75. Geological 
Survey open-file report 786-938 December 1978. 23 ps 6 figs 6 
tabs 20 ret.e 

Journal Announcement: SWRA1212 

Available surface-water ana ground-water data were compiled for 
the parts of the Gunnison River basin in and adjacent to the 
Crested Butte coal field. The data were evaluated to assess 
the quantity and quality of water resources in the area for use 
in hydraulic coal mining. Based on discharge records, 
surface-water supplies of most streams should be adequate to meet 
the demands tor hydraulic mining of 1 million tons of coal per 
year with @ recycled water system. Howevers on some of the 
smaller streams in the ereas some storage of water may be 
required for use during low-flow periods to meet minimua-flow 
requirements for downstream reaches. Other potential sources 
of water for hydraulic coal mining include ground water 
from alluvium along major streams and from the Dakota and 
Entrade Sandstones. The surface and ground water in the 
Study area should be of adequate quality for use in hydraulic 
coal minings with the possible exception of Coal Creek which 
has excessive concentrations of irons manganeses and zinc. Data 
are insufficient to assess the potential impact of hydraulic 
coal mining on downstream water quality. (woodard-USGS) 











Colorado Colorado 


Present and Potential Sediment Yields in the Yampa River Basins 
Colorado and Wyominygs (Duplicated see Wyoming). 

Andrewss E. DO. 

Geological Surveys Lakewoods CO. water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as Pd-292 677+ Price codes: 403 in paper 
copys AQ1 in microfiche. Geological Survey water-Resources 
Investigations 78-1054 December 1978. 33 pe 10 fige 4 tabs 32 
retf.es 

Journal Announcement: SWRA1214 

Average annual suspended- and total-sediment loads in 
streanflow were determined by the flow-duration 
sediment-transport=-curve method at 18 sites in the Yampa River 
basins Colorado and dyoming. These computations indicate that 
about 2.0 million tons of sediment are carried by the Yampa 
River at Deerlodge Park during an average year. Significant 
areal differences in the sediment yield from various parts of 
the basin also were determined. The lower Littie Snake River 
subbasin contributes about 6U percent of the total basin sediment 
yields although it represents less than 35 percent of the area 
and supplies less than 3 percent of the streamflow. In contrasts 
the upland Ceastern) one-third of the basin contributes only 
about 14 percent of the sediment yield but 76 percent of the 
streamflow. Projected economic development of the basins 
especially surface mining of coals wilt impact the physical 
environment. Depending upon the amount and location of land 
disturbeds an estisated 10,000 to 30-000 tons per year of 
additional sediment will be contributed to the main-stem Yampa 
River. (Woodaerd-USGS) 


MAP SHOWING AVAILABILITY OF HYDROLOGIC DATA PUBLISHED AS OF 
1974 BY THE U.S. ENVIRONMENTAL DATA SERVICE AND BY THE U.S. 
GEOLOGICAL SURVEY ANDO COOPERATING AGENCIESs COLORADO 
SPRINGS-CASTLE ROCK AREAs FRONT RANGE URBAN CORRIDOR, COLORADO 

ANNA, Le 0. 

GEOLOGICAL SURVEYs DENVERs COLO. 

FOR SALE uSGS- RESTON,» VA 22092- PRICE $0.75. 
MISCELLANEOUS INVESTIGATIONS SERIES MAP I1-857-0- 1975. 1 SHEET, 1 
MAP, 26 REF .s 

Journal Announcement: SwWRAG902 

THIS MAP SHOWS BY SYMBOLS AND COLOR THE HYDROLOGIC DATA 
PUBLISHED AS OF JANUARY 1974 FOR THE COLORADO SPRINGS-CASTLE ROCK 
COLO. AREA BY THE U.S. ENVIRONMENTAL DATA SERVICE AND UY 
THE U.S. GEOLOGICAL SURVEY AND COOPERATING AGENCIES. ALL 
SOURCES OF THE OATA ARE GIVEN IN THE REFERENCES AND ARE 
REFERRED TO IN THE DISCUSSION. OF THE 466 CLIMATOLOGICAL STATIONS 
SHOWN THE LONGEST PRECIPITATION RECORDS ARE FOR FOUNTAINs COLO.+ 
BEGINNING IWN 1866. COLORADO SPRINGS* PRECIPITATION 
RECORDS BEGIN IN 1871, SURFACE=WATER DATA INCLUDE CONTINUOUS 
RECORDS OF STAGE AND DISCHARGE OF STREAMS. LOCATION OF 16 
SURFACE-WATER DATA SITES ARE SHOWN; INCLUDED ARE ? 


57 











Colorado Colorado 


CONTINUOUS-RECORD STREAM-STAGE AND DISCHARGE STATIONS» AND ~ 
STAFF-GAGE STREAM DISCHARGE SITES. STREAMFLOW RECORDS WERE 
COLLECTED AS EARLY AS 1908. GROUNDWATER DATA SITES PLOTTED ON 
THE MAP REPRESENT 40 WELLS WhRERE WATER LEVELS HAVE BEEN MEASURED 
PERIODICALLY FOR 4S Ok MORE YEARS Ok MONTHLY FOR AT LEAST 1 
YEAR, AND S49 WELLS FROM WHICH WATER SAMPLES HAVE BEEN ANALYZED 
FOR DISSOLVED-CHEMICAL CONSTITUENTS. CWOODARD-USGS) 


LANWD-USE CLASSIFICATION MAP OF THE COLORADO SPRINGS--CASTLE 
ROCK AREAs FRONT RANGE URBAN CORRIDOR, COLORADO 

Bs Lez ORISCOLLs 

GEOLOGICAL SURVEYs DENVERs COLO. 

FOR SALE USGS RESTONs VAwe 22092, PRICE $1.75. 
MISCELLANEOUS INVESTIGATIONS SERIES MAP I-857-B, 1975. 1 SHEETs 1 
MAP, 2 REF.¢ 

Journal Announcement: SwRAUSZS 

THE FRONT RANGE URBAN CORRIDOR OF COLORADOs FROM FORT 
COLLINS ON THE WORTH THROUGH FOUNTAIN ON THE SOUTH, IS AN AREA 
OF RAPID POPULATION GROWTH AND EXPANDING LAND DEVELOPMENT. 
THIS MAP PROVIDES FOR THE COLORADO SPRINGS-CASTLE ROCK AREA 
THE FIRST STEP TOdARD COMPATIBLE LAND USES IN THE FUTUKE=-~A 
COMPREHENSIVE PICTURE OF THE DISTRIBUTION OF DIFFERENT LAND 
CLASSES AND AN IMPLICATION AUOUT THE PROPORTIONS OF VARIOUS USES. 
If USED WITH MAPS SHOWING RESOURCES, SOIL TYPESs GEOLOGY, 
WATER AVAILABILTYs TOPOGRAPHY s DEMOGRAPHY s AND OTHER ATTRIBUTESs 
THIS LAND=-CLASSIFICATION MAP HELPS TO SET LIMITATIONS ON USE 
OF THE LAND, ONCE THE LIMITATIONS ARE KNOWNs ZONING CAN HELP 
ASSURE LAND USES THaTl ARE COMPATIBLE WIth THE WATURAL 
ENVIRONMENT <-~-FOR EXAMPLE, THE ZONING OF FLOOD PLAINS FOR 
GREENBELT OR RECREATIONAL USE. (CWOODARD-USGS) 


Ground-water geology of parts of Laramie and Albany Counties 
Wyoming ano weld Countys Colorado 

Babcocks He. Mer BjOorklunds Le Jee and Kisterse Le Ree 1956 

U.S. Geological Survey Water-Supply Paper 1367+ 61 op. 


Economic geology of Gilpin County and adjacent parts of Clear 
Creek and boulder Countiess Colorado 

Bastine Es. Ser and Hills Je Mer 19197 

U.S. Geoloyical Survey Professional Paper 94 376 p. 


Anelysis of waste-load assimilative capacity of the Yampa 
Rivers Steamboat Springs to Haydens Routt Countys Colorado 

Baueres Of. Per Steeler Te. One and Andersons Re. Dar 1978 

U.S. Geological Survey Water-Resources Investigations 77-119, 
69 o. 


Travelitimes, unit-concentrations lLongitudinal-dispersions and 
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reaeration characteristics of upstream reaches of the Yaapa and 
Little Snake Riverss Colorado and 4yoming 

Baueres 0. Pas Rathouns BR. Ens and Lowhams H. Wer 1978 

U.S. Geological Survey Water-Resources Investigations 78-1224 
73 p. 


Geology and coal resources of North Parks Colorado 
Beeklys A. Les 1915 
U.S. Geological Survey Bulletin 5964 121 p. 


WATER-LEVEL OECLINES AND GROUND-SATER GQUALITYs UPPER BLACK 
SQUIRREL CREEK BASINse COLORADO 

BINGHAFs 0. Lee KLEINs de A. 

GEOLOGICAL SURVEYs DENVERs COLO. 

COLORADO WATER RESOURCES CIRCULAR 234 1973. 21 Pe 7 FIGe 2 
PLATEs 3 TABs 12 REF.s 

Journal Announcement: SwRAO7N8 

GROUNDWATER RESOUKCES ARE SUMMARIZED FOR THE ALLUVIAL 
AQUIFER oF THE UPPER BLACK SQUIRREL CREEK BASIN IN 
COLORADO. INCLUDED ARE GROUNDWATER LEVELS AND GROUNDWATER 
QUALITY DATA THAT WERE COLLECTED FROM 1970 TO 19724 AND 
SELECTED DATA FROM PREVIOUS STUDIES. THE ALLUVIAL AQUIFER 
CONSISTS OF WATER=BEARING GRAVELs+ SANDs SILT+ AND CLAY THAT 
OCCUPIES CHANNELS ERODED IN THE UNDERLYING FORMATIONS. 
GROUNDWATER-LEVEL OECLINES OF 10 FEET OR MORE IN A 15-SQUARE-MILE 
AREA AND DECLINES OF 20 10 35 FEET OVER A S=-SQUARE-MILE AREA 
HAVE BEEN OBSERVED IN THE ALLUVIAL AQUIFER DURING 1964-71, 
THE SATURATED THICKNESS OF THE AQUIFER EXCEEDS 40 FEET IN ABOUT 
40 SQUARE MILES OF THE SSO=SQUARE“HILE BASIN. PRESENT TRENDS 
INDICATE A CONTINUED LOWERING CONCENTRATION LESS THAN 250 MG PER 
LITER, UNDERLIES THE CENTRAL PART OF THE BASIN. THE 
DISSOLVEOD-SOLIOS CONCENTRATION INCREASES “LATERALLY FROM THE 
CENTRAL PART OF THE BASIN. CWOODARD-USGS) 


GROUND=-WATER OCCURRENCE IN NORTHERN AND CENTRAL PARTS OF 
WESTERN COLORADO 

BOETTCHERs Aw Je 

GEOLOGICAL SURVEYs DENVERs COLO. 

COLORADO WATER CUNSERVATION BOARD WATER RESOURCES CIRCULAR WO 
1Se 1972. 25 Pe 3 FIGs 6 PLATEs 7 TAs 35 REF.e 

Journal Announcement: Swka0610 

GROUNDWATER RESOURCES ARE DESCRIBED FOR A 29-000-SQUARE-MILE 
AREA IN WESTERN COLORADO. THE ARE& INCLUDES ALL OR PARTS OF 
18 COUNTIES AND IS ORAINED BY THE COLORADOs GUNNISONs WHITE? 
YAMPA, AND GREEN RIVERS. DATA SUMMARIES INCLUDE THE 
AVAILABILITY oF GROUNDWATER, THE CHEMICAL QUALITY oF 
GROUNDWATER, EXTENT OF CURRENT GROUNOWATER USE, AND PROBLEMS 
Twat ARE ASSOCIATED wilh FPANAGING AND USING GROUNDWATER, 
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OTHER BASIC INFORMATION INCLUDES GEOLOGICs LAND USEs SOILSs AND 
LAND STATUS COWNERSHIP) MAPS. THE 35 REPORTS USED IN THE 
STUDY ARE SHOWN IN THE REFERENCES. GROUNDWATER SUPPLIES 18 OF 
THE $1 TOWNS IN THE AREA. FOUR TOWNS ARE SUPPLIED BY GROUND AND 
SURFACE WATERs AND 29 USE SURFACE WATER. ABOUS 28% OR 6.9 BMGD OF 
THE 25 GO WATER USES wor TOWNS IN 1970 WAS FROM WELLS AND 
SPRINGSs WHEREAS 72% OR 18.1 MGD WAS FROM STREAMS. GROUNDWATER 
1S WELL SUITED FOR DOMESTIC SUPPLIES BECAUSE WELL SYSTEMS ARE 
CHEAPER AND MORE SANITARY THAN mOST SMALL SURFACE-WATER 
SYSTEMS. DESPITE RATHER WIDESPREAD USE OF GROUNDWATER, ONLY 1647 
OF THE MORE THAN 4,000 WATER WELLS ARE REPORTED TO YIELD MORE 
THAN 100 GPM. (WOODAKOG-USGS) 


SALT=LOAD COMPUTATIONS=-COLORADO RIVERS CAMEOs COLORADOs TO 
CISCO, UTAH: PART 2, BASIC DATA 

DRENNAN, B.t GROZIEKs Re. Ue 

GEOLOGICAL SURVEYs DENVERs COLO. 

OPEN-FILE REPORTs 1976. 222 Pe S& FIGs 12 TAB. 

Journal Announcement: SWRAO9T9 

PASIC OATA FOR THE SALT=LOAD COMPUTATIONSs COLORADO RIVER, 
CAMEOs COLO.e TO CISCOs UTAns CONSISTS OF REGRESSION CURVES OF 
DISCHARGE VERSUS SPECIFIC CONDUCTANCE AND SPECIFIC CONDUCTANCE 
VERSUS CALCIUM, MAGNESIUM, HARONESSs SODIUMs BICARBONATE, 
CHLORIDE, DISSOLVED SOLIGSs AND SULFATES DURATION TABLES OF 
DAILY OISCHARGE AND OAILY SPECIFIC CONDUCTANCE AT Six 
STREAM=GAGING SITES? AND DAILY SPECI FIC=CONDUCTANCE DATA FOR THE 
PERIOD OF RECORD FOR ALL STATIONS IN THE STUDY AREA, LOCATION 
OF STREAMFLOW AND WATER-QUALITY STATIONS ARE SHOWN ON 2 
MAP. (SEE ALSO w76-10142) (CWOODARO-USGS) 


SALT=LOAD COMPUTATIONS=-COLORADO RIVERS CAMEO, COLORADO TO 
CISCO, UTAH: PART 1, DATA SUMMARY 

GEOLOGICAL SURVEYs DENVERs COLO. 

OPEN-FILE REPORTs 1976. 15 Pe 3S FIGe 6 TABae 

Journal Announcement: SwWRAODT9 

SAL T=LOAD COMPUTATIONS FCR INFLOW AND OUTFLOW STATIONS IN 
THE GRAND VALLEY AREA oF COLORADO HAVE BEEN COMPUTED 
USING FIVE METHODS. THE SALT=LOAD INCREASE OF THE COLORADO 
RIVER FROM THE GRAND VALLEY HAS BEEN COMPUTED FOR THE 
COLORADO-UTAH STATE LINE STATION AND THE COLORADO RIVER WEAR 
CISCOs UTAHs STATION. MOST OF THE SALT LOADS GIVE VALUES ABOUT 
#30 PERCENT OF THE AVERAGE FOR ALL METHODS USEGs BUT DIFFERENCES 
OF 70 PERCENT OO OCCUR, RECORDS PRESENTED IN THE BASIC-DATA 
REPORT ARE REGRESSION CURVES OF DISCHARGE VERSUS SPECIFIC 
CONDUCTANCE ANDO oF SPECIFIC CONDUCTANCE VERSUS CALCIUM, 
MAGNESIUM, HARONESSs SODILUM, BICARBONATE, CHLORIDEs 
DISSOLVED SOLIOS-s AND SULFATE; DURATION TABLES OF DAILY 
DISCHARGE AND OF DAILY SPECIFIC CONDUCTANCE FOR THE 
PERIOD OF RECORD: AND THE DAILY SPECIFIC=CONDUCTANCE DATA 
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FOR THE PERIOD OF RECORD FOR ALL STATIONS IW THE STUDY AREA, 
(SEE ALSO w76-10143) (CWOODARO-USGS) 


Reconnaissance Evaluetion of Surface-Water Quality in 
Eagles Grands, Jacksons Pitkinsg koutts, and Summit Counties, 
Colorado 

brittonse Le. Je 

Geological Surveys Lakewoods CO. water Resources Div. 

Aveilable from OFSSs USGS Box 254254 Fed. Ctr. Denver 
CO 802254 wicroficxre %$3.5U-s paper copy %38.00. Geological 
Survey open-file report 79-4204 April 1979. 285 pe 9 Fige 41 Tabs 
106 Ret.s 

Journal Announcement: SWRA1307 

Water-quality data were collected from streams in a@ six-county 
area in northwest Colorado to determine if the streass were 
polluted ands if soe to determine the sources of the 
pollution. Eighty-three stream sites were selected for sampling 
in Eagles Grands Jacksons Pitkinsg Routts and Summit Counties. 
2 summary of data collected prior to this studys results of 
current chemical and biological samplings and needs 
for future water-quality monitoring are reported for each 
county. Date collected at selected sites included temperatures 
phe specific conductances dissolved oxygens and streas 
discharge. Chemical date collected included nutrients. 
inoryanicss organicss and trace elements. Biological date 
collected included counts and species composition of total 
ang fecal-colifore bacterias fecal-streptococcus baecterias 
benthic invertebrates, and phytoplankton. Most of the sites 
were sampled three times: in April-June 19764 August 1976+ and 
Januery 1977. (wWoodard-uSGS) 


Availability and Chemical Characteristics of Ground Water in 
Central La Plata Countys Colorado 

Brogden-s R. E.? Giles-s T. Fe. 

Geological Surveys Lakewoods CO. water Resources Div. 

water-Resources Investigations 76-69 (open-file report). May 
1976. 1 sheets 14 ref.-s 

Journal Announcement: SwRali07 

The central pert of La Plate County-s Colo.s has 
undergone rapid populetion growth in recent years. This growth 
has resulted in an increased demand for information for 
additional domestics industrials andi municicel water supplies. 
A knowledge of the occurrence of gru.nd water will permit a more 
efficient allocation of the resource. Aquifers in central La 
Plata County includet alluviums Animas Formation of Quaternary 
and Tertiary ages Fruitland Formations Pictured Cliffs 
Sandstone, three formations of the Mesa Verde Groupe the Mancos 
Shales derote Sandstones Morrison Formation of Cretaceous and 
Jurassic ages ana undifferentiated formations. Well yields 
generaily are lows usually less than 25 gallons per «minute. 
Howevers higher yieldss 25 to 50 gallons per minute may be found 
locally in seaquifers in the alluvium and the Animes Formation. 
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The quality of water from the aquifers 1s dependent on rock type. 
Post of the water is a calcium otcarbonete type. However, 
aquifers thet ere predominantly fine-grained or contain interbeds 
of shale may contein sodium bicarbonate type water. The 
Gissolution of mineralts in the cosl bdDedsSs which are present in 
the Mesa Verde Group and the Dakota Sandstones can contribute 
high concentrations of trons sulfates and chloride to ground 
water. (Wooderd-USGS) 


keconnaissence of Ground-Water Resources ina Part of the 
Yampe River Basin sdetween Craig anc Steamboat Springs- Moffat 
ana Routt Countiess Colorado 

brogoens 8. E.* Giless T. F. 

Geclogicel Surveys Lakewoods CO. water Resources Div. 

bater-Resources Investigations 77-4 (open-tite report). 
May 1977. 1 sheets 2 tabse 7 retf.s 

Journal Announcement: 54441103 

Parts of the Yempa River basin near the towns of Steamboat 
Sorings and Craigs Colo.s have undergone rapid population 
growth in recent years. Fort Unions Lances Williams Forks and 
lles Formations: and the Lewis and Mancos Shales. Well yitelas 
are generally tess than 25 gpm (gallons per minute). In the 
alluvium of the Yaeepe Rivers well yields may be as much as F000 
gp. Where the sandstones of the Willtiems Fork and ites 
Formations are fractured, well yields have been reported to be 
as such as 100 gpm. well yields from the Lewis and Mancos Shales 
are tess than 5 gps. The quality of the ground water is variable 
and dependent on rock type. Most of the waters are calcium and 
sodium bicarbonate types. Calcium sulfate type waters are found 
where weter in the aquiter has been in contact with gypsums 
organic materialss or coals. DOtssolved-solids concentrations of 
ground water range from as tittle as 82 to «as much as 
4230 milligrams per liter. (woodard-uSGS) 


Availability and Quality of Groundwaters Southern Ute Inaian 
Reservations Southwestern Colorado 

Brogdens R. F Hutchinsonse E. Cot Hillters DO. E. 

Geological Surveys Lakewoods CO. water Pesources Div. 

Available from Supt. of Documentss GPOs Washingtonse oC 
204024 Prices $1.75. Geological Survey water-Supply Paper 
S76-ie 1979. 28 pe & Fige 1 Plates S Tabs 11 Refs 

Journal Announcemen.: $wRA1407 

Population groeth and the potential development of 
subsurface mineral resources have increased the need for good 
quelity groundwater on the Southern Ute Indian Reservation 
in southwestern Colorado. A study was conducted during 1974-76 
to assess the groundwater resources of the Shales Mesaverde 
Groupe Lewis Shete-s Pictured Cliffs Sandstone, Fruitlend 
Formations Kirtland Shales Animas and San Jose Formationss and 
terrace and flood-plein deposits. well yields from sandstone and 
shele esaquifers are Water quality in aquifers depends in 
pert on rock tyoe. water trom sandstones terraces and 
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flood-plain aquifers is precominantly a calcive bicarbonate 
types whereas water from shale aquifers is predominantly a 
SsOGive bicarbonate type. Water from rocks containing interdeds 
of coal or carbonaceous sheles say be etther 8 Cca'ciu® or 
souiue sulfete type. Dissolved-solias concentrations of 
groundwater range from 115 to 7e130 water from terrace and 
floog-plain seaquifers ts the least sineralized. in many water 


samples collected from bdedrocts terraces and filood-plain 
eauitferss the concentrations of arsenice chlorides 
dissolved solids. fivorides irons manganese, nitrates 


seleniua- and sulfate exceeded U.S. Public Health Service 
(1962) recommendec limits for drinking water. Seleniu#e in 
the ground water in excess of the recommended Limit of 10 
micrograes per titer for drinking water occurs throughout the 
reservation but principally in the central part. (uses) 


GEQHYOROLOGY OF THE PICEANCE CREEK STRUCTURAL BASIN BETWEEN THE 
WHITE AND COLORADO RIVERSs NORTHWESTERN COLORADO 

COFFINe O. Led WELDERs F. Aci GLANZMAN, RR, KK, 

GEOLOGICAL SURVEYs WASHINGTON, 0.C. 

AVAILABLE FROM US GEOL SURVEYs WASHINGTON, 0 € 20242 = PRICE 
$1.25 PER SET. GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS ATLAS 
HA-370- 2 SWEETSs 1971. TEKTs 13 FIGs 5S MAPs 2 TAGs B REF. 

Journal Announcement: SwRAUSOB 

THIS ATLAS DESCRIBES THE AVAILABILITY s OCCURRENCE AND CHEMICAL 
PROPERTIES OF THe WATER RESOURCES FOR PART OF THE PICEANCE 
CREEK STRUCTURAL BASIN IN WORTHWESTERN COLORADO. THE AREA 15 
BETWEEN THE WHITE AND COLORADO RIVERS» AN AREA OF ABOUT 14600 
SQUARE MILES IN PARTS OF RIO GLANCOs CARFIELO AND MESA COUNTIES. 
THE PICEANCE CREEK BASIN CONTAINS SOME OF TRE RICHEST OIL SHALE 
DEPOSITS IN NORTH AMERICA. THESE OFPOSITS REPRESENT A HUGE 
POTENTIAL SOURCE OF PETROLEUM AND EFFORTS ARE CURRENTLY BEING 
MADE 10 DEVELOP THE RESOURCE. SOME OF THE PROBLEMS ASSOCIATED 
WITH THE MINING AND RETORTING OF OIL SHALE ARES REMOVAL OF WATER 
FROM MINES+s SUPPLYING WATER FOR MINING AND RETORTING 
OPERATIONSs SUPPLYING ADDITIONAL OOMESTIC WATER FOR AN INCREASE 
IN POPULATION, EFFECT OF MINING OPERATIONS ON PRESENT USERS OF 
GROUNDWATER AND SURFACE WATERs AND WATER=QUALITY PROBLEMS CREATED 
CY MINING OPERATIONS. SURFACE“WATER SUPPLIES IN THE GASIN ARE 
SMALL AND ARE COMPLETELY DEVELOPED, PUMPING LARGE QUANTITIES 
OF GROUNDWATER FROM ELTHER THE ALLUVIUA OR FROM THE LEACHED ZONE 
OF THE GREEN RIVER FORMATION WOULD WAVE ADVERSE EFFECTS ON 
PRESENT SURFACE SUPPLIES. (wOODARO-USGS) 


MAP SHOWING POTENTIAL SOURCES OF GRAVEL AND CRUSHED-ROCK 
AGGREGATE IN THE BOULDER<FORT COLLINS-GREELEY AREAs FRONT RANGE 








Colorado Colorado 


URBAN CORRIDORs COLORADO 

COLTONs R. Bese FITCHs He K. 

GEULOGICAL SURVEYs DENVERs COLO. 

FOR SALE BY USGS-e RESTON VA.e 22092, PRICE $1.75. 
MISCELLANEOUS INVESTIGATIONS SERIES MAP I=855-Ds 1974, 1 SHEETs 7 
MAP, 1 TABs 39 REF.e 

Journal Announcement: SWRAU924 

DEPOSITS OF HIGH-QUALITY GRAVEL IN THE BOUL DER-FORT 
COLLINS-GREELEY-s CILO.s AREA MOSTLY UNSER FLOOD PLAINS AND 
TERRACES OF MAJOR STREAMS. GRAVEL AND #0OCK RESOURCES HAVE BEEN 
GROUPED INTO FIVE MAP UNITS? TWO ARE SOURCES OF GRAVEL AND THREE 
ARE SOURCES OF ROCK SUITABLE’ FOR CRUSHING. THE MAP UNITS 
ARE BASED NOT ON QUALITY JUDGMENTS BUT ON DIFFERENCES IN 
PHYSICAL CHARACTERISTICS WHICH OO BETERMINE QUALITY WHICH, IN 
TURNs DETERMINES SUITABILITY FOR DIFFERENT USES. GRAVEL 
DEPOSITS» AS HERE DEFINED AND MAPP EDs ARE INFERRED TO CONTAIN AT 
LEAST 20-PERCENT GRANULE-AND PEBBLE-SIZE STONES: SMALLER THAN 
2.5 INCHES (6.5 CM) BUT RETAINED ON AWNO, 10 (2 MM) U.S. 
STANDARD SIEVE. THE MINIMUM FIGURE OF 20 PERCENT 1S ESTIMATED TO 
BE THE LOWER LIMIT AT Y&HICH GRAVEL CAN BE ECONOMICALLY 
EXTRACTED FROM A DEPOSIT. LOWER QUALITY DEPOSITS HAVE BEEN 
WORKED IN AREAS WHERE HAULAGE DISTANCES ARE SHORT AND A MARKET 
FOR SAND EXHISTS. (CWOODARD-USGS) 


Hydrologic and Climatologic Datas Southeastern Vinta Basins 
Utahs and Colorados Water Year 1978-4 (Duplicated see Utah). 

Conroys Le Se 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctr. Denver 
Cc 80225, Price: $21.25 in paper copys $5.50 in 
microfiche. Geological Survey Open-File Report 80-1025- 1980. 
166 pe 6 Figs 8 Tabs 2 Refes 

Journal Announcement: SWRA1414 


Climatologic ana Hydrologic Datars, Southeastern Vinta Basins 
Utah and Colorados Water Years 1975 and 19764 (duplicated see 
Utah). 

Conroys Le Set Fieldss Fe Ke 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Utah Basic-Data Release No. 294 1977. 244 pe 5 fige 10 tab.e 

Journal Announcement: SWRA1117 


HYDRAULIC TESTING AND SAMPLING OF USBM-AEC COLORADO CORE 
HOLE 34 RIO BLANCO COUNTYs COLORADO 

CORDES» E. H. 

GEOLOGICAL SURVEYs DENVER, COLO, 

GEOLOGICAL SURVEY OPEN-FILE REPORT, DECEMBER 1969. 42 Pe 12 
FIGs B& REF.e 

Journal Announcement: SWRAOST2 

ON NOVEMGER 214 19674 THE Us S$. GEOLOGICAL SURVEY COMPLETED THE 
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HYDRAULIC TESTING AND SAMPLING OF USBM-AEC COLORADO CORE HOLE 5 
I® RIO BLANCO COUNTYs COLORADO. THIS HOLE WAS DRILLED TO EXPLORE 
THE SITE FOR PROJECT BRONCOs A PLOWSHARE EXPERIMENT TO STUDY 
THE FEASIBILITY OF IN SITU RETORTING OF OIL SHALE AFTER BREAKING 
THE ROCK WITH A NUCLEAR EXPLOSION, THE HYDRAULIC TESTS INDICATE 
THE EXISTENCE OF 4 HIGHLY PERMEABLE WATER-BEARING ZONE IN 
THE UPPER AND MIDDLE PARTS OF THE PARACHUTE CREEK MEMBER OF 
THE GREEN RIVER FORMATION. THE ZONE YIELDED WATER IN EXCESS OF 
2-700 CUBIC METERS PER DAY, NATURAL GROUNDWATER CIRCULATION 
DISSOLVED THE SALT DEPOSITS FROM A PART OF THE OJL SHALEs 
LEAVING A HIGHLY PERMEABLE ZONE. UNDERLYING ROCKS ARE 
COMPARATIVELY IMPERMEABLEs AND YIELDED LESS THAN 16 CUBIC METERS 
PER DAY OF HIGHLY SALINE FLUID. POTENTIAL FLOODING OF A RUBBLE 
CHIMNEY IS AN IMPORTANT CONSIDERATION FOR PROJECT FEASIBILITY AND 
SAFETY. A FIRST APPROXIMATION OF THE MAGNITUDE OF FLOODING WAS 
CALCULATED FROM THE TEST DATA. (KNAPP-USGS) 


Quality of Ground Water in Routt Countys Northwestern Colorado 

COvays Ke Jer TODINe Re. Le 

Geological Surveys Lakewoods CO. Water Resources Div. 

Geological Survey Water Resources Investigations Open-File 
Report 80-956- 1981. 38 pe & Figs 1 Plates 6 Tabs 17 Ref.s 

Journal Announcement: SwWwRA1511 

Chemical and bacterioloyical data were collected to describe 
the quality of water from selected geologic units in Routt 
Countys Colo. Calcium bicarbonate was the dominant 
water-chemistry types magnesiums sodium, and sulfate frequently 
occurred as codominant tons. Specific conductance values ranged 
from 50 to 6-000 micromhos. Mean values of specific 
conductances dissolved solidss and hardness from the sampled 
aquifers were generally greatest in waters from the older 
sedimentary rocks of the Lance Formations Lewis Shales Mesaverde 
Groups and Mancos Shales and least in the ground waters from 
the alluviel depositss Srowns Park Formations and the basement 
complex. Correlations of specific conductance with dissolved 
solids and specific conductance with hardness were 
found within specified concentration ranges. On the basis of 
water-quality analyses-s water from the alluvial desposits-s 
Browns Park Formations and the basement complex generally is the 
most suitable for domestic uses. Chemical constituents in water 
from wells or springs exceeded State and Federal standards 
for public-water supplies or State criteria for agricultural 
uses were PHe arsenicse borons chloridesr irons fluorides 
manganese, nitrite plus nitrates, selenium, sulfate, or 
dissolved solids. Total-coliform bacteria were detected in 
water from 29 sites and fecal-coliform bacteria were detected in 
water from 6 of the 29 sites. (USGS) 


UTILIZATION OF MULL (CFOREST HUMUS LAYER) IN GEOCHEMICAL 
EXPLORATION IN THE EMPIRE DISTRICTs CLEAR CREEK COUNTYs COLORADO 
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CURTINes Ge Cot LAKINe He Wes HUBERT, A. Es MOSIERs EE. Lae 
WATTSs K. C. 

GEOLOGICAL SURVEYs wASHINGTONs O.C. 

AVAILABLE FROM GPOs WASHINGTON, O.C. 20402 — PRICE $0.30 
CENTS (PAPER COVER). GEOLOGICAL SURVEY BULLETIN 1278-Es 1971. 39 
Ps, 25 FIGse 3 TABse 18 REF.e 

Journal Announcement: SWRAOSOS8 

RESULTS OF GEOCHEMICAL STUDIES IN THE EMPIRE DISTRICT, 
CLEAR CREEK COUNTYs COLO.s SHOW THAT THE DISTRIBUTION OF 
ANOMALOUSLY HIGH AMOUNTS OF GOLDs COPPER», AND BISMUTH IN MULL 
(FOREST HUMUS LAYE?2) REFLECTS THE KNOWN DISTRIBUTION OF THESE 
METALS IN BEDROCK BENEATH AN EXTENSIVE COVER OF COLLUVIUM AND 
GLACIAL ODRIFTS BUT THEIR DISTRIBUTION IN THE TRANSPORTED SOIL 
THAT UNDERLIES THE MULL POORLY DELINEATES THE DISTRIBUTION OF 
THE KNOWN METAL DEPOSITS. HIGH ANOMALIES OF SILVERs LEADs ZINCes 
AND MOLYBDENUM IN THE MULL ENCIRCLE THE PRINCIPAL ANOMALIES OF 
GOLD, COPPER, AND BISMUTH AND MAY REFLECT ENRICHMENT OF SILVER, 
LEAD, ZINCs ANP MOLYBDENUM IN THE BEDROCK BENEATH THE 
COLLUVIAL AND MORAINAL COVER. THE HIGH ANOMALOUS CONCENTRATIONS 
OF GOLDs COPPERs BISMUTHs SILVERs LEADs ZINCs MOLYBDENUMs TINe 
AND TUNGSTEN DETECTED IN THE MULL ASH AND THE DETECTION 
OF THESE METALS CEXCEPT TUNGSTEN) IN THE ASH OF PINE AND ASPEN 
TREES MAY REFLECT A GEOCHEMICAL CYCLE IN WHICH THESE METALS 
ARE LEACHED FROM THE BEDROCKs ARE ABSORBED BY THE TREESs AND 
THEN IN PART DEPOSITED IN THE CLEAVES AND NEEDLES THEY ARE 
FINALLY CONCENTRATED IN THE MULL AS THE LEAVES AND NEEDLES 
DECAY. SOME AREAS ANOMALOUSLY HIGH IN CERTAIN METALS IN MULL ARE 
NOT RELATED TO KNOWN MINERALIZATION AND MERIT FURTHER 
INVESTIGATION, (CWOODARD-USGS) 


Preliminary results of 1978 coal exploratory drilling in the 
Trinidad=- Raton coal regions Las Animes Countys Colorado 

Danilchiks Walters 1978 

U.S. Geological Survey Open-File Report 78-11014 19 per 1 ples 
3 logs. 


Geologic and coal outcrop map of the Madrid quadrangles Las 
Animas Countys Colorado 

Danilchiks Walters 1979a 

U.S. Geological Survey Upen-File Report 79-3774 1 plese scale 
13:24,000. 


Geologic and coal outcrop map of the Weston quadrangles Las 
Animas Countys Colorado 

Danilchiks Walters 1979b 

U.S. Geological Survey Open-File Report 79-9274 1 oversize 
sheets scale 1:24,090. 











Colorado Colorado 


Effects of Effluents from a Coael-Fireds Electric-Generating 
Powerplant on Local Ground Water Near Haydense Colorado 

Elliss S. Rest Manne P. Ge 

Geological Surveys Lakewoods CO. water Resources Div. 

Geological Survey Open-File Report 81-1196 (WRI), 1981. 90 De 
11 Figs 7 Platess & Tabs 164 Ref.s 

Journal Announcement: SWRA1512 

Data were collected at the Haydens Colo.s powerplant for 
about 3 year during 1978-79 to monitor the effects of 
effluent and raw-water storage ponds on the local ground waters 


Sage Creeks and the Yampa River. The concentration of 
boron in wells downgradient from the effluent ponds 
indicated that the ponds were leakings increasing the 


average boron concentrations in the ground water to a level 
in excess of the standards indicators of downgradient water 
qualitys hac average concentrations of boron two times that of 
the Colorado Department of Health (1977) standard for 
agricultural use of water. Chemical analyses of water from 
wells and the discharge weir downgradient from the raw-water 
storage ponds indicated these ponds are leaking. The effect 
of this leakage is that the water in wells downgradient from 
these ponds has a lower specific conductance and a lower boron 
concentration than the water in wells downgradient from the 
effluent ponds. The concentration of trace elements in the water 
from the wells and the discharge weir generally declined during 
the studys probably because the ground water was recovering fros 
the effects of a plume from the raw-water pond previously used 
for fly-ash disposal. The effluents from the Hayden powerplant 
lowered the specific conductance and the iron and manganese 
concentrationss increased the concentration of borons and had 
little or no effect on the selenium concentration in Sage Creek. 
Sage Creek had no Gdiscernible effect on the Yampa River because 
the volume of water in the Yampa River was so much greater. The 
effluents from the powerplant also had no discernible effect on 
the Yampa River. CUSGS) 


Preliminary report on the geology of the Coalmont districts 
Jackson Countys Colorado 

Erdmanns Co. Enr 1961 

U.S. Geologicel Survey Open-File Reports 207 Des incl. 
appendix. 


Reconnaissance of Groundwater in the Vicinity of Gunnison 
and Crested Gutter west-Central Colorado 

Giless T. Fr. 

Geological Surveys Lakewoods CO. water Resources Div. 

Available from the OF SSs USGS Bon 254254 Fed. Ctree Denvers 
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Colorado Colorado 


co 60225. Price: $7.60 in paper copys $1.00 in 
sicrofiche. Geological Survey Open-File Report 80-12 (WRI)s Mays 
1980. 23 Refs 2 Sheets. 

Journal Announcement: SWRA1412 

Hydrologic cata was collected in the Gunnison-Crested S8utte 
areas Colo.s to determine the availability and chemical quality 
of groundwater. Parts of the area have undergone rapid 
population growth in recent years due to an increase of winter 
sports activities. This rapid growth has resulted in a demand 
for additional domestics recreationals and municipal water 
supplies. Maximum yields of 100 gallons per minute are available 
from wells completed in the alluvial aquifers while as much 
as 60 gallons per minute may be obtained from wells completed in 
the Dakota and Entrada Sandstones. Yields from other aquifers 
generally are less than 25 gallons per minute. Calcium magnesium 
bicarbonate water is the predominant water type in the study 
area. Dissolved solids concentrations ranged from 50 to 829 
milligrams per liter and hardness ranged from 18 to 400 
milligrams per Liter. (USGS) 


Selected Hydrologic Datars Yampa River Basin and Parts cf the 
white River Basins Northwestern Colorado and South-Central 
Wyoming 

Giless T. Fee Brogdens Re. Et. 

Geological Surveys Denvers CO. Water Resources Div. 

Available from the OFSS Branch of Distributions USGSs Box 25425 
Fed. Ctr. Denvers Colo. 8U225. Open-file report 78-234 January 
1978. 91 pe 1 fige 2 platess 5 tabs 7 retf.s 

Journal Announcement: SWRA1120 

Selected hydrologic data are presented from four 
energy-related projects conducted by the U.S. Geological Survey 
in the Yampa River basin and parts of the White River basin 
in northwestern Colorado and south-central Wyoming. 
water-quality data during 1974 and 1975 and parts of 1976 for 129 
ground-water sites and 119 surfacse-water sites are tabulated. 
For most sampless major cationss antonss and trace metals were 
analyzed. For the seme time periods field measurements of 
specific conductances temperatures and pH were made on 252 
springs and wetis. These samplings sitess as well as the 
locations of 20 climatological stationss 18 snow-course sites, 
and 43 surface-water gaging stations, are shown on maps. 
Geologic units that contain coal deposits or supply much 
of the water used for stock and domestic purposes in the area 
also are shown on @ sap. (Woodard-USGS) 


The Carboniferous formations and founas of Colorado 
Girty-s Ge. Hee 1905 
U.S. Geological Survey Professional Paper 164 546 Dp. 


Availability and Quality of Ground Water in the Lake 
George Areas Southeastern Park Countys Colorado 











Colorado Colorado 


Goddards K. E. 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfieldads VA 22161 as PB-291 B99se Price codes: AUS in paper 
copys AOl in microfiche. Geological Survey Water Resources 
Investigations 78-504 july 1978. 28 pe 6 figs 2 tabs 22 ref.es 

Journal Announcement: SwWRA1215 

water for domestic use in the Lake George areas Colo.s is 
produced from four aquifers. Two of the aquifers. 
fractured-cyrstalline and volcanic rockss have a water table 
ranging from 10 to 100 feet below land surface and well yields 
range from 0.08 to 6 gallons per minute. The consolidated 
sedimentary-rock ano unconsolidated-alluvial aquifers have a 
water table ranging from near land surface to 60 feet below 
land surface and well yields range from 2 to 50 gallons 
per minute. The aquifers generally contain calcium bicarbonate 
water with concentrations of dissolved solids ranging from 101 
to 636 milligrams per liter. In some areass concentrations of 


iron as much as 18,000 micrograms per titer and 
concentrations of fluoride as much as 5.6 milligrams per 
liter affect suitability for domestic use. Chemical 


degradation of ground water has occurred in 18 of the 535 wells 
and in the 1 spring that were sampled. Bacterial contamination 
was found in water from six wells. CWoodard-USGS) 


The Colorado Springs coal fields Colorados jor Campbells Morius 
Ree geologist in charges Contributions to economic geologys 1908, 
Part 112 Mineral Fuels 

Goldmans Marcus Ieee 1910 

U.S. Geological Survey Bulletin 3814 p.317-341. 


Hexavalent Chromium in Ground and Surface waters Near 
Tellurides Colorado -- A Preliminary Data Report — 

Groves DOD. Uset Millers Re. Lee Konikows Le. Fee O'Boyles P. S. 

Geological Surveys benvers CO. Water Resources Div. 

Geological Survey Open-File Report 79-7004 1979. 17 pe 2 Fige 
2 Tabe S Ref.es 

Journal Announcement: SWRA1415 

Data showing results of 3% groundwater and 25 
surface-water samples analyzed for hexavalent chromium are 
presented. Most samples were taken within the Tellurides Colo.s 
city Limits during October 1978. Twenty-four of the 38 
groundwater samples (63%) contained more than $0 micrograms per 
liter of hexavalent chromium. Excluding the mill tailings pond 6 
of the 23 surface-water samples (26%) contained more than 50 
micrograms per liter of hexavalent chromium. Hexavalent chromium 
concentrations in groundwaters ranged from 0 to 2700 
micrograms per liter and in surface waters from 0 to 160 
micrograms per liter. (USGS) 
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Hydrologic Data tor wells, Sporingse and Streams in 
Boulder Countys Coloredo 

Halls Dd. Ces boydce t. Les Caine 0. 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from: OFSS BX 254254 FED. CIk. ODOenvers CO printed 
copy $16.0U microfiche $4.0U. Geological Survey open-file report 
79-9794 November 1979. 106 pe 7 Figs 1 Plates 5 Tabs 4 Ref.s 

Journal Announcement: SwRA15311 


Hydrologic data cullected in 1975-77 as part of a 
comprehensive water-resources investigetion of Boulder Countys 
Colo.s by the U.S. Geological Survey in cooperation with 


the voulder County Health Department and the Colorado Geological 
Survey are presented in this report. The datas in tabular and 
graphic forms consist of water-quality analyses of selected 
constituents and geohydrologic-sites water-treatment,s and 
s@waye-treatment data for 609 wells and 48 springs; 
water-quality analyses for 1U2 of the wells end 9 of the springs? 
water-quality analyses of streamflow from 34 sites; and 
specific conductance and water-temperature measurements of 
streamflow from 3 sites. State and local officials in Boulder 


County may find these data useful in planning for 
residential, comsercial-s, and industrial development. 
(Kosco-USGS) 


Hydrologic Data from Upper Grange Halt Creek Basins 
Horthglenns, Adems Countys Colorado 

Halls 0. Cee Duncans A. Ce 

Geological Surveys Lakewouds CO. Water Resources Div. 

Aveilable from OFSSse USUSs Box 2564254 Fed. Ctr.es Denvers Co. 
#0225. Paper copy $17.754 microfiche $3.50. Geological Survey 
Open-File Report 80-578s 19bL. 132 pe 7? Fige 34 Tabs 10 Ref.s 

Journal Announcement: SwWRA14602 

Hydrologic data collected Guring 1977-79 as part of a 
water-resources investigatiun of storm runoff in Upper Grange 
Hall Creek basins Adams Countys Colo.s are presented in this 
report. Data presented in tabuler form consist of: (1) 
Estimated daily precipitation at one site (April through October, 
1978 and 1979)3 (2) mean daily streamflow at two sites 


(December 1977 through Seytemver 1979)3 (3) instantaneous 
Streamflow at two sites alony Grange Hell Creek and corresponding 
cumulative rainfall at one to three sites for 17 storms 
(April t4 19784 to August 264 1979); (4) concentrations of 
selected major 10NS-e tecal-coliform bacteria-s suspended 
sediments nutrientss and trace elements at five sites during 
Gry-weather flows at three sites during rainfall runoffs and 


at five sites during snowmelt runoff and (5) concentrations 
of pesticides and polychlorinated biphenyls at two sites during 
Gry-weather flow and rainfall runoff. (uses) 


Water Resources of Boulder Countys Colorado 
Halls DO. Cot Hilliers 0. Ent CaInse Det Boyds Eo. Le 
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Geological Surveys Denvers CO. Water Resources Div. 

Available from the Colo. Geol. Surveys 13135 Sherman St. 
benver-s CO 802024 Price: $8.00 in paper copy. Colorado 
Department of Natural Resources Bulletin 424 1980. 97 pe 19 Figs 
1 Plates 23 Tabs 56 Ref.es 

Journal Announcement: SwWRA1407 

Surface water ts abundant in boulder Countys Colo.s because 
large amounts of precipitation fell tin the higher sountains and 
this precipitetion feeds the streams directly or indirectly 
throughout the year. Grouna water is an important source of 
water mostly for domestics stocks or Limited-acreage 
irrigation needs. The most frequently used aquifers are 
flood plains terraces lLaramie-Fox Hiliss Pierre-Niobrara-Benton,s 
and crystalline rock. Median welt yields of 15S or sore 
galions per minute occur for the flood plains terraces and 
Laramie-Fox Hills aquifers. The chemical and baecteriat quality 
of the surface water is best at higher altitudes and decreases 
as the streams flow easterly to the plains and leave the count :. 
The chanyes in water quality are influenced by the 
hydrogeology anc the activities of man such as minings farminge 
and sewage disposal. Many sources of water examined failed to 
meet Colorado Department of Health water-quality standards 
for raw drinking-water uses for agricultural uses and for aquatic 
life. Chemical quality of the ground waters particularty 
Gissolved solidss is better in water from the unconsolidated- 
and crystalline-rock aquifers in the mountains and decreases in 
the aquifers on the plains. Factors involved in the 
Gecrease of quality are the geohydrotlogy and the quality of 
associated surface water, Local contamination of ground water by 
subsurface wasterwater disposal is @ frequent problem. (USGS) 


MAP SHOWING AVAILABILITY OF HYORPCLOGIC OATA PUBLISHED #Y 
THE Ue S. ENVIRONMENTAL DATA SERVICE, AND 8Y THE U.S. 
GEOLOGICAL SURVEY AND COOPERATING AGENCIES, GREATER DENVER 
AREA, FRONT RANGE URBAN CORRIDORs COLORADO 

HAMPTONs E. ®. 

GEUVLOGICAL SURVEYs DENVERs COLO. 

FOR SALE BY USGSe RESTUNs VAs 220924 $1.25. MISCELLANEOUS 
INVESTIGATIONS SERIES MAP 1+856-Ce 1975. 1 SHEETs 1 MAP, 41 REF.» 

Journal Announcement: SWRAUDZS4 

THIS MAP SHOWS TYPES AND LOCATIONS OF THE HYDROLOGIC DATA 
PUBLISHED AS OF JANUARY 1976 FOR THE GREATER DENVER AREA OY 
THE U.S. ENVIRONMENTAL DATA SERVICE AND BY THE U.S. GEOLOGICAL 
SURVEY AND COOPERATING AGENCIES. THE SOURCES OF THE OATA 
ARE GIVEN IWN BOTH THE DISCUSSION AND THE REFERENCE. 
CLIMATOLOGICAL DATA INCLUDE RECORDS oF PRECIPITATIONs 
TEMPERATURE, AND EVAPORATION, SURFACE-WATER cata INCLUDE 
CONTINUOUS RECORD oF STAGE ANDO DISCHARGE OF STREAWS? 
CREST=STAGE AND LOW-FLOW DISCHARGE oF STREAMS; CHEMICAL 
QUALITY OF STREAMS, LAKESs AND RESERVOIRS: SEDIMENT LOAD OF 
STREAMS; AND STAGE OF RESEXVOIRS. LOCATIONS OF 66 SURFACE-WATER 
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Cvloradco Colorado 


DATA SITES ARE SHOwN ON THE MAP. GROUND-WATER DATA SITES PLOTTED 
OWN THE MAP REPRESENT 218 wELLS WHERE WATER LEVELS HAVE BEEN 
PEASURED PERIODICALLY FOR © OR MORE YEARS OR M™ONTHLY FOR AT 


LEAST 1 YEARs AND 366 WELLS FROW WHICH WATER SAMPLES HAVE 
BEEN ANALYZED FOR DISSOLVEO-CHEMICAL CONSTITUENTS. 
CWOODARD-USGS) 


Coal resources of Trinicgad-Aquilar arear Las Aniaas and 
Huerfano Countiess Colorado. 

Harbours R. Lee anc Dixons G. Hee 1959 

U.S. Geological Survey Bulletin 1072-Gs pp. ive 4465-489. 


General geology and petrology of the Pre-cambrium crystalline 
rockss Park and Jetterson Countiess Colorado 

Hawleys Ce. Cor and dObuSs Ke. Ace 1977 

U.S. Geological Survey Professional Paper 608-Bs p. 81-877. 


Mining in Colorado - A history of discoverys developments and 
productions by C. bh. Henverson 

Hendersons Co Wer 1926 

U.S. Geoloyical Survey Pretessional Paper 138% 265 pb. 


Water-Resources Investiyations of the U.S. Geological 
Survey in Colorado--Fiscal Year 1979 

Hillier, 0. Ee. 

Geological Surveys Lakewoods CO. Water Resources Div. 

Geological Survey open-file report 79-4024 March 1979. 101° pe 
S33 tige 1 plates 1 tab.es 

Journal Announcement: SwRA1217 

water-resources data-cullection activities for October 1-4 
1976+ through Septesber 30s 19794 are summarized for Colorado 
and bordering States. Forty-nine interpretive hydrologic 
investigetions includes: 6 statewide investigations, 5 
regional investigations, 10 tnvestigations in the Missouri 
River basins 8 investigations in the Arkansas River basins 3 
investigations in the Kio Grande basins 15 investigations in the 
Colorado River basins ana 2 multistate investigations. 
The summaries of the investigations consist of maps showing 
the Location of the areas of itnvestigations and a obrief 
Gescription of the investiyation’s purposes objectives approachs 
progresss and plans. (wWoodaru-USGS) 


Well Yiela@ds ana Chemical Quality of Water From Water-Table 
Aquifers in the Colorado Sporings--Castle Rock Areas Front 
Range Urban Corridors Colorado 

Hilltiers 0. E.# Hutchinsons &. C. 

Geological Surveys Lakewoods CO. Water Resources Div. 
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Colorado Colorado 


Branch of Distributions USGSs Box 257864 Fed. Ctres Denver, 
CO 802254 $53.00 in paper copy. Geolcgical Survey Miscellaneous 
Investigations Sertes “ap I-657-!4 1989. 2 Sheetss 12 Kef.es 

Journal Announcement: Se#RAl 3521 

Industrial, irrigetions anc public-supply weils 
completed in unconsolidated alluvial deposits end the Dawson 
aquifer, the principal weter-table aquifers in the areas, have 
feasurecd and reported yteids rangirg from tess than 100 to 
1,006 gallons per minute. Most wells yielding more than $00 
gallons per minute are tocated in the Colorado Springs area 
anc are completed itn unconsolidated alluvial deposits. The 
maximum reported yields from the Dawson aquifer are 500 gallons 
per minute. Most of the principal water-table aquifers 
yielo water containing dissolved solids concentrations less 
than SOO milligrams per liter. Water containing more than 500 
milligrams per titer of dissolved solids occurs principally in 


the Colorado Springs area. water containing tess than 500 
milligrams per Liter of gissolved solids generaily is suitable 
for ait uses associated with urban development. The 


potential uses for urban development decrease as dissolved solids 
concentrations in the water increase. (USGS). 


Well Yields ana Chemical Quality of Water From Water-Table 
Aquifers in the Colorado Springs--Casttle Rock Areas Front 
Ranye Urban Corridors Colorado 

Hilliers Dd. E.? Hutchinsone Ee. C. 

Geological Surveys Lakewoogs CO. water Resources Div. 

Branch of Oistributtons USGSs Box 252864 Fed. Ctree DOenvers 
CO BU2254 $3.00 in paper copy. Geological Survey Miscellaneous 
Investigations Series Map I-657-I+ 1989. 2 Sheetss 12 Ref.e 

Journal Announcement: SwWRA1321 


Industrials irrigations and public-supply wells 
completed in unconsolidated alluvial deposits and the Dawson 
équifers the principal waeter-table aquifers in the areas have 


measured and reported yields ranging from less than 100 to 
1,000 gallons per minute. Most wells yielding more than 500 
gallons per minute are located in the Colorado Springs area 
and are completed in wyunconsolidated ailuvial deposits. The 
maximum reported yields from the Dawson aquifer are S00 gallons 
per minute. Most of the principal water-tadle aquifers 
yielo water containing dissolved solids concentrations § less 
then SOO milligrams per liter. Water containing more than 500 
milligrams per liter of dissolwed solids occurs principally in 


the Colorado Springs area. water containing tess than $00 
milligrams per liter of dissulved solids generally is suitable 
for att uses associated with urban development. The 


potential uses for urban development decrease as dissolved solias 
concentrations in the water increase. (USGS). 


Hydrelogic Data for Water-Table Aquifers in the Greater 


Denver Areas Front Range Urban Corridors Colorado 
MHiltlters 0. E.% Schneiders P. A. Jee Mutchingons E. C. 
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Colorado Colorado 


Geological Surveys Lakewoods (CO. water Resources Div. 

Availability: OFSSs USGS wox 254254 Fed. Ctr. Denvers CO. 
8C225. Price: Paper copys $14.25, Microfiche, $4.25. 
Geological Survey open-file report 79-2144 January 1979. 68 pe 2 
figs 1 plates 4 tabs 5 ref.es 

Journal Announcement: SWRA1217 

As pert of the U.S. Geological Survey's investigations of the 
hydrology and geology in the Front Range Urban Corricor of 
Colorado, hydrologic date for water-table aquifers in the 
greater benver area were collected and compiled during 
1976-77. These datas consisting of recoras for 325 weils ang 11 
springs and chemicel analyses of water for 272 of the wells and 
ae springss are presentec in tabular form. The tables 
contain cata that were collected during the investigations 
data com ited from reports published by the Colorado Water 
Conservation toaerd ana the U.S. Geological Surveys and 
unpublished data from the tiles of the U.S. Geological Survey. 
State and tlocal officials in the greater Denver area may tind 
these data useful in planning for residcentials commercials and 
industrial development. (woodard-USGS) 


Water-Resources Investiyetions of the U.S. Geological 
Survey in Colorado--Ffiscal Year 1977 

Hillier, 0. E.? weeks, Je We 

Geological Surveys Lakewoousr CO. Water Resources Div. 

Open-file report 77-5324 June 1977. 88 pe 30 figs 1 plates 1 
tab. 

Journal Announcement: SwRA1105 

Current water-resources Gata-collection activities in 
Colorado are sumsarized for the 1977 fiscal year. The 
locations of long-term data-collection stations are shown on a 
rap of the State. Forty-three interpret ive hydrologic 
investigations are summarized: 6 statewide investigations, 
6 regional investiysationss 11 investigations in the 
Missouri River basins S Investigations in the Arkansas River 
basins 2 investigations in the Rio Erance basins and 13 
investigations in the Colorado River basin, The summaries of 
the investigations consist of 4 map showing the Location of 
the area of the investigation and a brief description of 
the investigation’s purposes objectives approachs progresss and 
plans. (Woodard-USGS$) 


Residuals Managernent: A Tool in River-Quality Assessment 
Applied to Coel Development tn the Yampa River Basins Colorado 

Hirschs RR. Met Jamese I. Ce Ll? Schefters J. E. 

Geological Surveys Restonse VA. 

Int River-Guality Assessments; Proceedings of @ Symposium heidad 
in Twutsons Arizonas Novemver 2-34 1977. p 142-1644 1978, 3 
Fige 7 Tabs 17 Rete 1 Apwend.-s 

Journal Announcement: SwRA151) 

Residuals management provices a basis for projecting the 
effects of economic development on the discharge of residuals to 
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Colorado Colorado 


the environment anc on the use of water. It ts @ wseful 
technique of river-gquality assessment tor besins wherein 
substantial economic yrouth is either occurring or 
expected. Residuals manaeyement techniques were utilized to 


assess the effects of coal development and utilization in the 
Colorado part of the Yampa River basin. Plant-level sodeis 
were used to Gescrivbe the material and energy balances and the 
operating costs of surface mining of coals the Synthane 
process of cost gasifications coal-fired ther@al-electric 
generation of power transportation of coal by cosai-sturry 
cipeline, and transportation by unit train. As pert of 
the model of electric power generations four alternative 
methods of cooling are considered: once-through coolings 
cooling pondss wet cooling towerss and dry cooling towers. Each 
of these models prowides estimates of water withorawals water 
consuaptions anc residcuels generated directly by the 
particular process the total growth of the regional economy 
under four coal-development scenarios. The amount of coal sssumed 
to be mined is constant across atl of theses but each of them 
assumes a different use of the ‘new’ coal: gasifications 
electric power generations coai-stlurry pipeline exports or 
model to provide estimates of totel (direct and indirect) 
water use and residuals generation in the regional economy uncer 
the four scenarios. (See also W80-05606) (CHumphreys-ISuS) 

Descriptors: *River basins + *Colorado + *Long-tera planning 
; *Model studies -; *Reyionael analysis # *Yampe River 
Basin(CO); Planning # water utilization +; Coals * Costs 2 
Economics + Industriel plants + Consumptive use F Manegement 
; Thermal powerplants 7 Resources development ; Coal 
Gevelopment ; Plant-level models =; Regional models * Coat 
gasification + Electric power generation 

Section Heading Codes: of « (Water Resources 
Planning--t valuation Process) ; 60 « (Water Resources 


Planning--wWater Demana) 


Results of Test Oriltling for Groundwater itn the Southeestern 
Uinte Basins Utah and Colorados (duplicated see Utah). 

Holmess We. Fe 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Geological Survey water-Resources Investigations 80-951. 1980. 
90 pr 15 Fige 6 Platess 135 labs 5S Refer 

Journal Announcement: SwRA1419 


Water Resources of the Northern Uinta basin Areas, Utah and 
Colorados with Special Emphasis on Ground-weter Supply 

Hoods Je wee Fielass fF. Ke 

Geological Surveys Salt Lake Citys Ul. Water Resources Div. 

Utah Department of Natural Resources Technical Publication No. 
62 1978. 75 pe 20 figs 5 platets 9 tabs 446 ref.s 

Journal Announcement: SwRAI217 

During 1971-76, hydrologic studies were made in a 5200 
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Colorado Colorado 


squere-@ile area of the Unita Bastin and Uinta Bountains. The 
princtpel sources of water are prectpitation and trans-basin 
inflow through the Green anc white § Riwerss which for the 
period 1941-70 annuelly awereged 4.867 million acre-feet and 5.55 


sillion acre-feet. respectively. of the water fros 
precipitation within the areas 190-000 acre-feet was 
exported annually and £40,000 acre-feet entered the Green 
River. The ground-water System i656 in wunconsolidated and 


consolideted rocks. Gross recharge ts estimated to be $00,000 
acre-feets of whics 200-000 acre-feet returns to streams in 
the water tn storage significantly. Fresh to slightly saline 
water in storage snounts to an estinated 268 willion 
acre-feet. Aporoximately 160-000 acre-feet is consumed by 
evepotranspirations 1177000 acre-feet t6 consumed by sans and 
128,000 acre-feet 18 Gistcharged to streams. OSuring high flows 
ell streams are freshs during low flows water at the mouths 
of some tributaries ‘s slightly to moderately saline. 
Ground water ranges from fresh to briny. Fresh to slightly 
saline water can be obteined from at least one aquifer in 
about two-thirds of the area. (Woodard-USGS) 


Selected Hydrologic Datas Uinta Basin Areas Utah and Colorado 

Hoods Je det Mundortts J. Cot Prices O. 

Geological Surveys Salt Lake Citys Utah. Water Resources Div, 

Utah Basic-Data Release Wo 264 Salt Lake Citys 1976. 3217 pe 
S tige 2 platess 15 tabs 19 ref.s 

Journal Announcement: SwRAI017 

The Uinta Basin area itn northeastern Utah and northwestern 
Colorado covers an area of slightly more than 10-000 sq wi. Hore 
then 95S percent of the besin is tn Utahs thus most of the data 
in this report apoty to Utah. Selected date are consolidated 
from aveiledle records of water wellss Springss petroleua-test 
wellss anc streams, Included are well logss taboratory 
analyses of grain-size distribution and hydrologic properties of 
aquifer sampless water levels in observation wells- strean 
Gischarge-s and water-quality records for all types of water 
sources. (woodard-USGS) 


Ground-Water Resources of the Alluvial Aquifers in 
Northeastern Larimer Countys Colorado 

Hurte Re Te? Schneiders P. A. ir 

Geological Surveys Lakewood,r (CO. Water Resources Div. 

Water-Resources Investiyations 77-7 Copen-file report). January 
1977, 33 pe S&S fige 6 platess 7 tabs 135 ref.s 

Journal Announcement: SwRAT102 

Ground water t6 @ source of municipals domestics stocks and 
irriyation supply for most of northeastern Larimer Countys 
Colo. A study of the alluviel sequifers itn the northeastern 
part of the county #88 cCongucted to determine volume of water in 
storages rate and tocation of ground-water withdrawalss and 
chemical aquatity of the water with paerticuler ettention to 
dissolved solids. hardness, sulfate, and selenium, 
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There are 251 tlarge-capecity wells itn the study area. well 
yielos range from etout 80 gpe (gallons per winute) toa Little 
cover 114800 gpe. Total volume of water tn storage its sbdout 
133,000 acre-feet--352-000 ecre-feet in the alluvium of SGucteye 
terrace and 101-009 acre-feet in the watltey-fill aquifer 
associated with Gorelder Creek. Ground-water withdrawals for 
irrigation are about 25-000 acre-teet annueltly. The 
sunicipel welts puseped 210 acre-feet in 1974, The factors 
atfecting ground-water quality are the quality of applied 
irrigation waters the afount of water lost to 
evaepotranspiration during trrigattions ands to a lesser degrees 
solution of soluble material in the alluviue and in the bedrock 
at the base of the alluviue. Ground water at dissolwed solids. 
Recharge is from surface water containing less than 90 
Gowngradient to the south due to solution end evaporative 
concentration. (Wooderd-USGS) 


water-GQuality Data for the Southern Ute Indian Reservations 
Southwestern Colorado 

Hutchinsonse E. Cot Brogdens RR. E. 

Geological Surveys Letewoods Colo. water Resources Div. 

Open-file report 76-164 Cecember 1976. 36 pe 2 figs 2 platess 
2 tabs 7 ret.e 

Journal Announcement: SwRAI02) 

water-quality data from a study by the U.S. Geological 
Survey on the Southern Ute Indian ®eservation in southwestern 
Colorado are presented in two tables. The data were 
collected during 1973-76 trom 338 ground-water and surface-water 
samples. All Samples were analyzed for major catons and anions. 
and seleniua and arsenic. bata tm the taebles are keyed by 
nuebers to saps shoeing the locations of seepling sites. Many 
of the semples contained arsenics chlorides dissolved solids, 
fluorides irons maynesiums manganese, nitrates 
nitrite-plus-nitrate as nitrogens selenitume and sulfate in 
concentrations exceeding recommended of mandatory standards for 
Grinking water established ty the Colorado Separteent of Health 
eng U.S. Public Health Service. (Woodaera-USGS) 


Mydrologic Date for Water-Table Aquifers in the Colorado 
Springs--Castle Rock Areas Front Range Urban Corridors Colorado 

Hutchinsonse E,. Co witliers BO. E. 

Geological Surveys Lakewoods CO. water Resources Div. 

Available from OFSS, USGS Bou 254256 Fed. Ctr. Denver. 
CO 680225. microfiche %$64.UUs paper copy $10.00. Geological 
Survey open-file report 78-9484 December 1978. 41 oe 2 figs ! 
pletes 4 tabs 35 ret.e 

Journal Announcement: SwRA1275 

As part of the U.S. Geoloyical Survey's investigations of the 
hydrology end geology in the Front Range Urban Corridor of 
Colorado-s HyGrologic dete for water-table aquifers in the 
Colorado Springs--Castle Rock area were collected and 
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compiled during 1976-77. These cGaté@s consisting of records for 
157 wells and 47 springs and chemical analyses of water for 135 
of the wells and all 47 springss ore presented in tabuler form, 
The tebdles contain data that were collectec during the 
Investigations, data compiled from reports published by the 
Ccloreco water Conservation Boards and unpublished data from the 


files of the uU.S. Geoloyical Survey. State and local 
officials in the Coloraco Springs--Castle Rock area may find 
these cata useful in planning for residentials 
comtercialss and ingustrial development. CWoodaerd-USGS) 


Hycroiogic studies of the U.S. Geological Survey related to 
coal deveiopment in Colorado 

U.S. Geological Survey Open-File Report 76-5494 August 19764 22 
Des 5 Fig. 


A review of selected laws and governmental programs in Colorado 
as related to mineral resource management and surface mining 

Imhotfs &€. Ase 1976 

U.S. Geological Survey Open-File Report 76-649. 


Geology and coel resources of the Walsenburg areas, Huerfano 
Countys Colorado 

Johnsons RR. ter 1958 

U.S. Geoloyical Survey Sulletin 1062-04 557-585. 


Geoloyy of the tgneous rocks of the Spanish Peaks reyion,s 
Colorado 

Johnsons R. Boe 1966 

UeSe. Geoloyical Survey Professional Paper 594-Gs p. 61-6467. 


Coal resources of the La Veta areas Huerfano Countys Colorado 

Johnsons Re. Ber aNd Stephenss Je Gee 1956 

U.S. Geological Survey Coal Investigations Map (C-204 scale 
1:31,360. 


RECONNAISSANCE INVESTIGATION OF GROUND WATER IN THE RIO 
GRANDE ORAINAGE UASIN«--wITH SPECTAL EMPHASIS ON SALINE 
GROUND=-WATER RESOURCES 

KELL Yes Te te. 

GEOLOGICAL SURVEYs RESTONs VA, 

FOR SALE BY USGSs 1200 Se. EADS ST.oe ARLINGTONs VAs 722202 PRICE 
$1.50 PER SET. HYDROLOGIC INVESTIGATIONS ATLAS HA=5104 1976, & 
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SHEETS» 16 MAPSs 47 REF.e 

Journal Announcement: SwRAUBUS 

[THE SURFACE-WATER RESOURCES OF THE R10 GRANDE DRAINAGE B6ASINes 
COLORADO, N&tw MEAICOs AtD TEKAS-s ARE INSUFFICIENT TO MEET 
PRESENT NEEDS IN MOST OF THE BASIN, GROUARODWATERP SUPPLIES HAVE 
BEEN EXTENSIVELY DEVELUPED FOR IRRIGATION AND FOR 
MUNICIPALITIES. IN AREAS UF HEAVY GROUNDWATER USEs WITHDRAWALS 
OFTEN SUBSTANTIALLY EXCEED ANNUAL RECHARGE; THEREFORE THE 
GROUNDWATER IN STORAGE iS BEING DEPLETED STEADILY, WITH 
ACCOMPANYING DETERIORATION IN QUALITY. GROUNDWATER IN THE RIO 
GRANDE BASIN CAN BE DIVIDED INTO TwO MAJOR QUALITY TYPES: 
FRESHWATER whICH GENERALLY IS NEAR THE SURFACEs AND THE MORE 
DEEPLY GURIED SALINE WATER. FRESHAATER IS PRESENT IN SIGNIFICANT 
GUANTITIES IN MOST OF THE RIO GRANDE BASIN IN COLORADO AND NEW 
PEXICOs AND IN PARTS OF WEST TEXAS. THE GREATEST THICKNESS 
OF THE FRESHWATER AGUIFER IS PRESENT IN THE SAN LUIS STRUCTURAL 
PASIN OF COLORADO. THROUGHUUT THIS ENTIRE BASIN THE WATER TABLE 
GENERALLY IS LESS THAN 12 FEET BELOW THE LAND SURFACE. THE 
PIDOLE BASIN AREA Is CHARACTERIZED BY wELL LITHIFIED 
PALEOZOIC ROCKS. LIMESTONE IS THE MAJOR LITHOLOGY. THROUGHOUT 
POST OF THIS AREA FRESHWATER IS PRESENT IN THE THIN ALLUVIAL 
DEPOSITS OF THE kIVER VALLEYS;s IN OTHER AGUIFERS THE WATER 
RANGES IN QUALITY FROM SLIGHTLY SALINE TO BRINE. THE LOWER GASIN 
FEGION 1S SIMILAR TO THE MIODOLE SASINSs BUT THE ROCKS GENERALLY 
ARE MESOZOIC IN AGE AND THE GROUNDWATER IS LESS HIGHLY 
PINERALIZEDO. THE MAJOR AQUIFERS IN THE REGION ARE LIMESTONE AND 
MARL OF CRETACEOUS AGE WHICH GENERALLY YIELD FRESHWATER TO WELLS 
AT SHALLOW (KNAPP-USGS) 


A discussion of legal and institutional constraints on 
eneryy-releted water development in the Yampa River basing 
northwestern Colcredo 

Knudsens We lee Jfee and Danielsonse J. Age 1977 

UeS. Geoloyical Survey Contract Completion Report NO. 
14-04-U0001-15U75Se4 20 p. 


Statistical Summaries of water-Quality DOeta for Two Coal Areas 
of jachson Countyse Coloredo 

Kuhns G. 

Geological Surveys Lakewoods CO. water Resources Div. 

Available from the OFSSs USGSs Bo« 256254 Fed. Ctr. Denvers 
CO BO2254 Prices $3.50 in paper copys $3.50 in microfiche. 
Geological Survey Open-File Report 82-1214 1982. 23 pe 5 Figs F 
Tabs 135 Ref.e 

Journal Announcement: SwWRAI602 


Statistical Summaries of water-quality data are compiled 
for eight streams in two separate coal areas of Jackson 
Countye Colo. The quality-of-water data were collected from 


October 1976 to September 1980. For Inorganic constituentss the 
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maximums minimums, anc mean concentrationss as welt as other 
statistics are presented: for minor elementsse only the man «ume 
minimums and mean values are included. Least=-Squares equations 
(regressions) are also given relating specific conductance of 
the streams to the concentration of the major ions. The 
obrerved range of specific conductance was 8S to 14150 
mirromhos per centimeter for the eight sites. (CUSGS) 


Coal resources of Colorados tabulatec by bed: 

Landiss E. Rev and Cones Ge. Coe 1971 

U.S. Geological Survey Open-File Reports S525 p. of tabless 
explanation; (basic survey data is used in compilation of U.S. 
Geological Survey Bulletin 1072-Cs 1959). 


Coal resources of Colorado 
Landiss E. Rae 1959 
U.S. Geological Survey Bulletin 1072-Cse p. 131-232. 


CHEMICAL AND RADIGCHEMICAL ANALYSES OF WATER FROM STREAMS, 
RESERVOIRS» wWwELLSs AND SPRINGS IN THE RULISON PROJECT AREAs 
GARFIELD AND MESA COUNTIESs COLORADO 

LARSON, Je 0.7 BCLTEM, We A. 

GEOLOGICAL SURVEYs DENVER, COLO. 

GEOLOGICAL SURVEY OFEN-FILE REPORTs JAN 1970. 16 Po 2 FIGs 6 
TABe, 6 REF, CONTRACT NO AT(29=2)-4676 USAEC. 2 

Journal Announcement: SwWRAQ311 

WELLS WERE INVENTORIED AND SAMPLED, AND A NETWORK OF 21 
SURFACE-WATER SAMPLING STATIONS WAS ESTABLISHED IN THE RULISON 
AREA, COLORADO, TO DETERMINE CHANGES IN TRITIUM CONTENT 
AND WATER CHEMISTRY ATTRIBUTABLE TO THE RULISON PROJECT» AN 
EXPERIMENT IN STIMULATING NATURAL GAS PRODUCTION BY A NUCLEAR 
EXPLOSION. LOCATIONS OF THE SAMPLING SITESs PRE~EXPLOSION 
CHEMICAL ANALYSES OF SURFACE WATERS AND GROUNDWATERSe WELL 
RECOROS+ CISTERN RECORDSs AND SPRING RECORDS ARE TABULATED, 
(KNAPP-USGS) 
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APPRAISAL OF WATER RESOURCES OF NORTHWESTERN EL PASO COUNTYs 
COLORADO 

LIVINGSTONs RR. Ket BINGHAMs DO. Let KLEINe J. MM. 

GEOLOGICAL SURVEYs DENVERs COLO. 

COLORADO WATER CONSERVATION BOARD, ODENVERs WATER RESOURCES 
CIRCULAR NO 224 1975. 75 @se 33 FIGe 3 PLATESs 14 TABse 36 REF.e 

Journal Announcement: SWRAODTS 

AN APPRAISAL OF THE WATER RESOURCES OF WNORTHWESTEN EL PASO 
COUNTYs COLO. WAS MADE AS THE FIRST PART OF A 3-YEAR STUDY OF 
THE ENTIRE COUNTY. MEAN ANNUAL PRECIPITATION RANGES FROM 
1 TO 30 IN. AND IS A FUNCTION OF ALTITUDE. THE AREA IS 
DRAINEO SY FOUNTAIN CREEK AND ITS TRIBUTARIES WHICH HAVE BEEN 
DESCRIBED BY MEANS OF THE OBSERVED FLOW CHARACTERISTICS AT 27 
STREAM=GAGING SITES AND THE ESTIMATED FLOW CHARACTERISTICS AT 16 


SITES. A WATER PUOGET SHOWS THE AVERAGE ANNUAL WATER 
INVENTORY IS ABOUT 5$2U-000 ACRE-FTs OF WHICH ABOUT 92 PERCENT IS 
EVAPOTRANSPIRED. AN INVENTORY OF LAKES AND RESERVOIRS 


INDICATES THE STORAGE CAPACITY OF ONE RESERVOIRs NORTHFIELD 
RESERVOIR NO. Se 1S OVER ONE-HALF OF THE AREA'S TOTAL 
SURFACE-WATER STORAGE CAPACITY. THE ANNUAL PRECIPITATION 
AT COLORADO SPRINGSs THE COUNTRY’S LARGEST MUNICIPALITYs RANGED 
BETWEEN 8 AND 25 IN. IN THE LAST 26 YEARS. COLORADO SPRINGS 
OBTAINS ABOUT 89 PERCENT OF ITS TOTAL DOMESTIC WATER SUPPLY 
FROF SURFACE-wATER SOURCES. THE WATER SUPPLY FOR COLORADO 
SPRINGS APPEARS ADEQUATE UNTIL 1990 OVE TO THE REUSE AND 
TRANSMOUNTAIN IMPORTATION OF WATER, WATERS FROM STREAMS DRAINING 
PIKES PEAK ARE OF GOOD QUALITY FOR DOMESTIC USE EXCEPT FOR 
CONCENTRATIONS OF FLUORIDE wHICH EXCEED LIMITS OF ORINKING-WATER 
STANDARDS. DOWNSTREAM FROM COLORADO SPRINGS THE WATER IN 
FOUNTAIN CREEK IS BADLY POLLUTED OUE TO SEWAGE. THE PRINCIPAL 
AQUIFERS ARE ALLUVIAL OEPOSITS AND THE OAWSON FORMATION, 
CALCULATED RECHARGE HATES RANGE FROM O TO 4 IN, PER YEAR. IN THE 


PRINCIPAL AREAS OF RECHARGE TO THE DAWSON, THE 
DISSOLVED-SOLIOS CONCENTRATION OF IN AREAS OF DISCHARGE, 
(WOODARD-USGS) 


Water Resources of El Paso Countys Colorado 

Livingstone Re Ket Kleine J. Mest Binghams 0.2L. 

Geological Surveys Lakewoods Colo. Water Resources Div. 

iolorado Water Conservation Boards Denvers Colorado Water 
Resources Circular No 324 1976. 85 poe S353 fige & tabs 7 append.s 

Journal Announcement: SWRA1008 

The rate of population growth tn El Paso Countye COlO.s has 
been one of the fastest in the United States. Continued rapid 
population growth has been acccmpanited by a similar growth in 
Gemana for industrial ano municipal water. The Largest 
municipality in the countys Colorado Springss imports more than 
one-half of its water from sources outside the county. Estimated 
water budgets for four drainage indicate that 
precipitation and evapciranspiration account for 82 to 100 
percent of the water ent ny and leaving each basin, The county 
is drained by tributaries of both the South Platte and Arkansas 
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Rivers--the Arkansas River basin draining about 95 percent of 
the county. The dissolved-solids concentration of water in the 
streams of the county its tnversely related to streamflow. The 
addition of sewage effluent ceteriorates the water quality of 
Fountain Creek. The principal 4@tluvial aquifers are in 
Fountain Creek and Jimmy Camp Creek vatleys-s which contain an 
estimatec 100-000 acre-feet of water in storages and inthe 
upper Glack Squirrel Creek oasinse which contains an estimated 
350-000 acre-feet of water in storage. The dissolved-solids 


concentration The principal bedrock aquifers the Dawson 
Formation contains an estimeted 38 million acre-feet of water in 
the upper 5SU0 feet of saturated thickness. In most areas the 


Gissolved-solids concentration of ground water from the Paso 
County can be augmented primarily by future increased water 
imports from outside of the county and reuse of that waters and 
by incressed use of ground water. (wooderd-uSGS) 


Ground Water in the San Juan Basinsge New Mexico and Colorado 

Lyford, Fe. P. 

Geological Surveys Albuquerques NM. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PHB0-1080204 Price codes: 403 in paper 
copys AOI in microfiche. Geological Survey wWater-Resources 
Investigations 79-734 May 1979. 22 pe 11 Figs 27 Refs 

Journal Announcement: SwRA1511 

Principal aquifers in the San Juan Basin of New Mexico and 
Colorado are the Entrada Sandstones, Westwater Canyon Member of 
the Morrison Formations Gallup Sandstone of the Mesaverde 
Groupe several sandstones in the Mesaverde Group above the 
Gallup (Dalton sandstone Member of the Crevasse Canyon 
Formations Point Lookout Sandstone, Menefee Formations Cliff 
House Sandstone)s and sandstones of Tertiary age. Most ground 
water flows from topographically high outcrop areas toward the 


San Juan River end RIO Grance valley. Much of the water may 
move through confining layers to other aquifers or to the land 
surface rather than discharging directly to the streams, 


Transmissivities of the sandstones range from 50 to 300 square 
feet per déy. Lowest dissolved-solids concentrations occur in 
or near outcrops of the sandstones and increase in the 
direction of groundwater flow. Concentrations range from less 
than 500 milligrams per liter to more than 30-000 milligrams per 
liter. (Kosco-USGS) 


MAP SHOWING APPROXIMATE GROUNDWATER CONDITIONS IN THE PARKER 
GUADRANGLEs ARAPAHOE AND DOUGLAS COUNTIESs COLORADO 

MABERRYs J. Oct HAMPIONs EY R, 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. 

FOR SALE BY USGS» WASHINGTONs 0,.C€. 202625 PRICE = $0.75. 
GEOLOGICAL SURVEY MISCELLANEOUS GEOLOGIC INVESTIGATIONS MAPSs 
MAP I-770-Kse 1972, 1 MAPs 3 REF Le 
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Journal Announcement: SwkAU613 

A MAP (SCALE 1224-000) OF <THE PARKER QUADRANGLE, ARAPAHOE 
AND DOUGLAS COUNTIESs COLORADOs SHOWS APPROXIMATE GROUNDWATER 
CONDITIONS. GROUNUSATER IS OBTAINED PRINCIPALLY FROM THREE 
AGUIFER S¥WSTEMS: STREAM ALLUVIUM AND ALLUVIAL TERRACESs 
RELATIVELY SHALLOW’ SEOROCKs, AND RELATIVELY DEEP BEDROCK UNITS. 
THE GREATEST AMOUNTS OF KEADILY AVAILABLE GROUNDWATER OCCUR IN 
THE SAND AND GRAVEL ALLUVIAL FILL OF CHERRY CREEK VALLEY AND 
UPLAND ALLUVIAL AND TERRACE DEPOSITS OF ITS MAJOR DISTRIBUTARKIES. 
THE ALLUVIUM IS AS muCH AS 150 FEET THICK IN CHERRY CREEK 
VALLEY. LARGE-CAPACITY wELLS PRODUCING FROM ALLUVIUM ALONG 
CHERRY CREEK YIELO FROM GOU TO 1-800 GPM AND AVERAGE ABOUT 
1,200 GPM. MOST UF THESE WELLS ARE USED FOR MUNICIPAL WATER 
SUPPLIES. DISSOLVED SOLIOS IN WATER FROM THE ALLUVIUM RANGE 
FROW 280 TO 380 PPR. (wOODAKO-USGS) 


MAP SHOWING FLUODG-PRONE AREASs COLORADO SPRINGS-CASTLE ROCK 
AREA, FRONT RANGE URBAN CORRIDORs COLURADO 

MCCAINe J. Fee HOTCHKISSs we Re 

GEOLOGICAL SURVEYs DENVERs COLC. 

FOk SALE 8Y USGS~ RESTON, va 22090- PRICE $0.75. 
MISCELLANEOUS INVESTIGATIONS SERIES MAP 1-857-Ceo 1975. 1 SHEETs 1 
MAP, 9 REF.e 

Journal Announcement: SwRAU9D2 

THE RAPID GROwTh OF POPULATION IN THE FRONT RANGE URBAN 
CORRIDOR OF COLORADO 15S CAUSING INTENSE COMPETITION FOR AVAILABLE 
LAND RESOURCES. ONE FORM OF COMPETITION POSING SERIOUS 
PROHLEMS 1S UNREGULATED DEVELOPEPENT ALONG NATURAL #ATERCOURSES. 
THIS MAP DEPICTS A BROAD=SCALE VIEW OF FLOOD-PRONE AREAS 
ALONG PRINCIPAL STKEAMS IN THE COLORADO SPRINGS-CASTLE ROCK AREA 
OF THE URHAN CORRTOUR. FLOUL-PRONE AREAS IDENTIFIED ARE SUBJECT 
10 INMUNDATION oY Tet T00-YEAR FLOUDs A FLOOD HAVING A 1 PERCENT 
CHANGE OF bEING EQ@UALED OR EXCEEDED ANY GIVEN YEAR, THE 
MAGNITUDE AND DEPTH OF THe kKEFERENCE FLUOD WERE DERIVED FOR 
STREAMS IN THE STUDY AREA FROM STREAMFLOW RECORDS AND REPORTS 
OF THE U.S. GEOLOGICAL SURVEY AND FROM REPORTS OF THE Us Se ARMY 
COPPS OF ENUVINEERS. CWOODARD-USGS) 


MAP SHOWING FLOOD=PRUNE AREAS +s GREATEP® DENVER AREA, FRONT 
RANGE URBAN CORRIDORs COLORADO 

MCCAINe Je Fee HOTCHKISS se we Re 

GEOLOGICAL SURVEYs DENVERs COLO, 

FOR SALE USGS-s RESTONs VA 220926 PRICE $U.75. 
PISCELLANEOUS INVESTIGATIONS SESTES MAP 1[-856-Dse 1975. 1 SHEETs 1 
PAP, 21 REF.e 

Journal Announcement: SakRAUDUS 

THe RAPID GROWTH uF PUPULATION IN THE FRONT RANGE URUAN 
CORRIDOR OF COLORADO IS CAUSING INTENSC COMPETITION FOR AVAILAOLE 
LAND RESOURCES, Owe FORM UF COMPETITION POSING SERIOUS 
PROULEMS IS INDISCRIMINATE DEVELOPMENT CF FLOOD PLAINS ALONG 
CREEKS AND RIVERS. THIS MAP DEPICTS A BROAD=SCALE VIEW OF 
FLGOO=-PRONE AREAS ALONG PRINCIPAL STREAMS IN THE GREATER DENVER 
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AREA OF THE URGAN CIRRIDOR, FLOOCD-PRONE AREAS IDENTIFIED ARE 
SUBJECT TO INUNDATION 8Y ThE t%00-¥EAR FLOOD--A FLOOD HAVING 
A 1 PERCENT CHANCE OF GEING EQGUALED OR EXCEEDED IN ANY GIVEN 
YCAR. THE MAGNITUDE AND OEPTH OF THIS REFERENCE FLOOD WERE 
DERIVED FOR STREAMS IN THE STUDY AREA FROM STREAMFLOW RECOROS 
AND REPORTS OF THE U.S. GEOLOGICAL SURVEYs REPORTS OF THE 
U.S. ARMY CORPS OF ENGINEERSs AND FROM REPORTS PREPARED BY 
VARIOUS CONSULTING ENGINEERING FIRMS FOR THE URBAN DRAINAGE 
AND FLOOD CONTROL DISTRICT. (WOODARD-USGS) 


Caploratory drilling in the Coalmont Coalfields Jackson County, 
Colorado 

Maddens 0. Hes 1977a 

U.S. Geological Survey Open-File Recort 77-887, 1358 p. 


Exploratory drilling in the McCallum Coalfiela 
Maddens 0. Hes 1977?b 
U.S. Geological Survey Open-File Report 77-888. 80 0. 


THE EAGLE VALLEY EVAPORITEs NORTHWEST COLORADO-A REGIONAL 
SYNTHESIS 

MALLORYs We. We 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. GULLETIN 1311326, 1971, 37 
Pe, 8 FIGs 3 PLATEs 1 TABse 31 REFLe 

Journal Announcement: 54446423 

THE EAGLE VALLEY EVAPORITE OF KORTHWEST COLORADO CONSISTS 


PRINCIPALLY OF GYPSUM AND ANHYDRITEs BUT CONTAINS AWN 
APPRECIABLE QUANTITY OF HALITE AND TRACES OF POTASH SALTS, THE 
ENCLOSING ROCKS ARE CONGLOMERATE, SANDSTONE, SILTSTONE, 


SHALE-+ AND LIMESTONE, THE AGE OF THE FORMATION IS PMIDDLE 
PENWNSYLVANIANs LATE ATOKA, AND DES MOINES. THE THICKNESS OF THE 
EVAPORITE INTERVAL RANGES FROYW 9,000 FEET IN THE VICINITY OF 
FAGLEs COLO.+ TO ZE20 AT THE NORTHEASTERN EDGE OF THE EAGLE 
BASING 2S MILES AWAY. IN SOME AREAS FLOWAGE HAS INCREASED 
ORIGINAL OEPOSITIONAL THICANESS. BECAUSE OF ITS PLIABILITY,s 
THE EVAPORITE IS ODEFORMED MORE THAN OTHER ROCKS IN ITS 
VICINITY. IT SHOWS THE EFFECTS OF LOAD METAMORPHISM, LARAMIDE 
TILTINGs DIAPIRIC VUPWELLINGs AND CONTORTION OUE 10 FLOWAGE 
AND HYDRATION OF ANHYORITE. THE EVAPORITE WAS DEPOSITED IN A 
LANDLOCKED MARINE TROUGH BETWEEN THE UNCOMPAHGRE AND 
FRONTRANGE UVPLIFTS. MARINE CIRCULATION AND INTERCHANGE OF WATER 
wERE IMPEDED ON THE OPEN NORTHWEST END BY A BROADs SHALLOW 
SHELF e WHILE EXCEPTIONALLY THICK EVAPORITE ROCKS WERE OEPOSITED 
AT OCCASTIONAL TORRENTIAL RAIN, MINERAL COMMODITIES OF 
POSSIBLE FUTURE COMMERCIAL VALUEs CONTAINED IN OR ASSOCIATED 
wITH THIS FORMATIONs ARE GYPSUMs MALITEs SALTS OF POTASSIUM, 
OIL AND GAS. (CAOO0DARD=-USGS) 


Coal of the Denver Basins Colorado 
Mart ing G. C.e 1912 
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U.S. Geological Survey tulletin S381-Cse itllus.s tabdless oo. 
297-306. 


THERMODYNAMIC CINSTRAINTS OW PETAL SOLUBILITIES IN A STREAM 
AFFECTED BY MINE DRAINAGEs GONANZAs COLORADO 

MORAN, R. E.3 WENTZ, 0. A. 

GEOLOGICAL SURVEYs DENVER, COLO. 

IN: WATER RESOURCES PROBLEMS RELATED TO MINING: AMERICAN WATER 
RESOURCES ASSOCIATION PROCEEDINGS SERIES NO 184 P Sh-64e JUNE 
1974. B FIGs 1 TABse 15 REF.e 

Journal Announcement: SWRAUDIOE 

DRAINAGE FROM ABANDONED METAL MINES AND TAILINGS PILES HAS 
RESULTED IN ACIOs METAL=-LIFEROUS SURFACE WATER IN THE VICINITY 
OF GONANIZA,s COLO. MUCH OF THE STREAMBED IS COATED WITH 
AMORPHOUS FECOH)S THAT CONTAINS SIGNIFICANT CONCENTRATIONS OF 
OTHER METALS. USING THERMODYNAMIC TECHNIQUES-s IT #AS FOUND 
THAT SEVERAL COMPOUNDS OTHER THAN FECOH)S COULD Bt 


PRECIPITATING. THESE COMPOUNDS INCLUDE Cu2(OHn)2C03- 
CUSsCOnI2CCOS)D 24 CUSCOH)4SO4, CUS (OH) 6S04.H20, MNCOS, AND 
ZN2S104. SOLUBILITY PRODUCTS WERE NOT EXCEEDED FOR ANY OF THE 
CADMIUM, LEAD, OR NICKEL COMPOUNDS CONSIDERED. 
(wOODWARO-USGS) 


Selected biological Characteristics of Streams in the 
Southeastern Uinta Basinse Utah and Colorados (Ouplicated see 
Utah). 

Natens Re. wet Fullerse RR. HH, 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Geological Survey Open-File Report 81-6466 (WRI), 1981. 38 pe 
26 Fige & Tabs 12 Ref.e 

Journal Announcement: SwRAIS12 


HYDROLOGIC RECONNAISSANCE OF THE SOUTHERN UINTA BASIN» UTAH AND 
COLORADO. (COuplicated see Utah). 

PRINCEs On MILLER Le Lee 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH, 

UTAW DEPARTMENT OF NATURAL RESOURCES, SALT LAKE CITY,» 
TECUINICAL PUBLICATIUN NO 694 1975. 66 Pe 11 FIGs 3 PLATEs 15 TABs 
$8 REF.e 

Journal Announcement: SWRAUB21 


The Trinidad coal fields Colorado 
Richardsons Ge. Bee 1910 
U.S. Geslogical Survey sulletin 3414 po. 379-4646. 


hydrogeochemistry and Simulated Solute Transports 
Piceance Uasine Northwestern Colorado 
Robsonse S$. Get Saulnier ire Ge Je 
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Geological Surveys Lakewocds CO. Water Resources Div. 

Aveilable from Supt. of Documentss GPOs washingtonse OC 
204026 Prices £4.25. Geoloyical Survey Professional Paper 1196 
1981. 65 pe 5 Fige & Tebs 66 Ref. 

Journal Announcement: SwRA1S0O2 

Cil-shale mining activities *m Piceance basin in northwestern 
Colorado could adversely affect the ground- and surtace-water 
quality itn the besin. This study of the hydrology and 
geochemistry of the area used ground-water 
solute-transport-mocgeling techniques to inwestigate the possible 
impact of the mines on water quality. Meps of the extent ano 
structure of the aquifer were preparec and show that a saturated 
thickness of 2000 teet occurs im the northeast part of the 
basin. Ground-water recharge in the upland areas in the casts 
sOuths and west parts of the Lasin moves down nto ceeper 
zones in the aquifer and tateraltly to the cischarge areas 
along Piceance and Yellow Creeks. The saline zone and the 
unseturated zone provide the majority of the dissolved solids 
found in the ground water. Precipitations ton-exchanges anc 
Ox idation-reduction reactions are also occuring itn the aquifer. 
Fodel simulations of grounc-water pumpage in tracts Cra and C-b 
indicete that the altered airection of ground-water movement 
near the pyuapec mines wit cause an wmprovement = in 
ground-water quality near the mines anc @ degradation of water 
quality Goungradient from the tracts. Model simuletions of 
mine leaching in tract C-a and C-b tndicate that equal rates of 
mine leaching in the tracts will produce much different effects 
on the water quality in the basin. Tract Cae by virtue of ts 


remote location trom perennial streamss will orimarily 
degrede the ground-water quality over a large area to the 
northeast of the tract. Tract C=be by contrasts will 


primarily degrade the surface-water quality In Piceance Creek, 
with onty locelized effects on the ground-water quality. (USGS) 


tydrogeoches try anc Simulated Solute Transport. 
Piceance basine Northwestern Colorado 

Robsonse S$. Gee Saulnierse Ge. de IF 

Geological Surveys Lakewoods CO, water Resources Ov. 

Available from the OFSSs USGS Bow 254254 Fed. Ctrees Denvers 
co BU2Z25Se Price: $12.25 in paper copys $3.50 i989 
microfiche. Geological Survey Open-File Report 80-724 Aprils 
1980. B89 pe 45 Fige & Tabs 05 Ret.s 
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Oil=-shale mining ectivitics in Pirceance basin 8 Northwestern 
Colorado could adversely affect the ground- and surtace-water 
quality in the basin. This study of the hydrology and 
yeochemistry of the area used groundwater 
solute-transport-modeling techniques to tnvestigate the possible 
impact of the mines on water quality. Meps of the extent and 
structure of the aquifer were prepered and show that a saturated 
thickness of 2e000 feet occurs In the northeast part of the 
basin. Ground-water recharge in the upland areas in the eastes 
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south. and west perts of the basin moves down into ceeper 
zones ”n the aauiter and teteratly to the discharge areas 
alony Piceance and Yellow Creeks. The saline zone ana the 
unséetureted zone provide the majority of the dissolved solids 
found tm the grounc water. Precipitations ton-eschenjes and 
Cridet ton-reduction reactions are also occurring in the aquifer. 
Model Simulations of groundwater pumpage tn tracts C-a and C-b 
indicate thet the eltered direction of groundwater movement near 
the pumped mines will cause 4m taprovement tm groundwater quality 
near the mines and e degradation of water Quality 
Gowngradient from the trects. Podel simulations of mine 
leaching in tract C-#e and C-b indicate that equel rates of mine 
leaching tn the tracts witt produce auch cifferent effects on the 
water quality in the vasin, Tract Cae by wirtue of its remote 
location from perennial Streams, will primarily degrade the 
groundwater qyuelity over «4 large area to the northeast of the 
trect. Tract C-bBse DBy contrasts wilt primarily degrade the 
surtece-water quality 9 Piceance Creeks with onty localized 
effects on the ygroundwveter quality. (uses) 


Geologic Structures “ydrologye ano water Quelity of the 
Laramiefon wills Aquifer in the Denver Basins Colorado 

ROLSONMse Se Ger Lawistowsttse S.t Romeros J, C. 

Geological Surveys Lakewoods CO. Water Resources Diver and 
Coloredo Dept. cf Natural Resourcests Jenver. 

Availadle from Br. of Dist. USGSse Boa 252864 Fed. Ctrer Oenvers 
co BO225~e Price: 7.50. Geological Survey Hydroloyic 
Investigations Atlas wA-0504 1981, 3 Sheetss 13 Figs 1 Tats 17 
Rete 
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The Leramie-Fou Hitls aeuuifer underlies an area of <sbdout 
6e70U Sauere miles in east-central Colorado and 16 an taportant 
water supply for any residents iin the area. Populetion 
increases have produced increasing demands for ground water and 
have led to stygnificant water-level declines in parts of the 
aquifer. Results of this studys whith was undertazen to hetter 
define the wsater-supoly potential of the aquifers indicate that 
the aquifer consists of interbedded sandstones siltstone and 
shele at depths of a8 auch «8 34200 feet. The water-yielding 
sandstone and stitstone veds have a totet thickness of more 
than 200 feet in some areas. The 197? 
potentiometric-surfece map indicates that ground water moves 
from the south-central part of the aquifer towara the margins 
of the duquiter where most of the water discharges to streams 
and elluvial aquifers. Some qgroundweter recharge ccturs as 
downteard movement of water from the overlying Arapahoe 
aquifer. water-level declines between 1958 and 1978 exceeded 
200 feet tn an BO-Syuere-mile area near Brightons, while in other 
aquifer 1s yeneralttly of @ socium bicarbonate type with 
dissolved-solids concentrations commonly ranging from 400 to 
12200 milligrams yer liter, (USGS) 
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Correlation of shallow tlLignite beds in the Denver Forasetion 
near Watkinss Coloredos using Lithologic anc gaema ray logs. 

Sanchezs Js Dose 1976 

U.S. Geological Survey Open-File Report 76-279. 


Chemical analysits physical property testss and tithologic 
Gescription of cores and cuttings of Lignite and overburden rocks 
from an area near Watkinss Colorado 

Sanchezs J. Oe and Hobbse 8. Ger 1977 

U.S. Geological Survey Open-File Report 77-628, 22 o. 


wWater-Supoly Assessment of the CLaramie-For Hills Aquifer 
in Parts of Adamss Uoulcers Jeffersons and weld Countiess 
Coloredco 

Schneiders FP. A. Jif 

Geological Surveys Lakewoods CO, Water Resources Div. 

Avetlable from the OFSSs USGS Row 254254 Fed. Ctree Senvere 
CO 802254 Price: $13.50 in paper copys $6.50 in 
microfiche. Geological Survey Open-File Report 80-327 (CuRI)» 
1980. 17 pe 2 Figs 6 Platess 2 Tabs 12 Ref.e 
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Groundwater in the Laramie-For Hills aquifer is a potential 
source of supplenentatl funicipal water supplies for the 
communities of Ertes Lafayetter Louiswittles and Superior iin 
Colorado. The present water supplies for these communities are 


not always adequate to meet current Gemands. The U.S. 
beological Survey made 4 water-supply assessment of the 
Leramie-Ffosr Hills auguifer for the U.S. Bureau of Reclamaetions 


which ts investiysting and evaluating alternative sources of 
water for the communities. Kecharge to the aquifer is mostly in 
the western and southwestern parts of the study area. 
Groundwater movement is yenerally from the southwest to 
northeast. Groundwater discharge in the study area is 
primarily by pumping wells. Since 19614 this pumping has caused 
water-level declines of about 250 to 300 feet from Broosfield 
to east of Ertes Colorado. Generatlys water levels in other 
parts of the area have remained the same, The aygregate sand 
thicknes« determined from well logs ranges from 42 to 360 feet 
and the mean thickness is 229 feet. The wolume of groundwater in 
storage in the Study area is abuut S million acre-feet. 
Reported yields from 93 wells ranged yields tendecd to be larger 
in the areas where sgaregate sand thickness is the greatest. The 
water generally changes from a sodium calcium bicarbonate type to 
@ sodium celcium sulfate type as it moves through the aquifer 
away tros the recherge areas. The maxinua Limit 
established by the u.S. Environmental Protection Agency for 
nitrite optus nitrate in public=-waeter supplies wast exceeded 
in water from three wellss the manxioum Limit for fluoride was 
exceeded in water from two welléss and the maziaum Limit for 
selenium was exceeded in water from three wetlis. (USGS) 
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Hydrologic bata for Water-Table Aquifers in the Boulder--FfFort 
Collins--Greeley Areas Front Range Urban Corridors Colorado 

Schneiders P. Ae Jf Hilliers O. E. 

Geological Surveys Lakewoods CO. Water Resources Otv. 

Availability: OFSS- USeS box 254254 Dep. Fed. Ctr. DBenvers 
CO. 802254 Paper copy $12.004 microfiche $4.00. Geological 
Survey open-file report 78-S67?s July 1978. 55 pe 2 figs 1 plates 
2 taedse 6 retf.e 
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As part of the U.S. Geoloyical Survey's investigations of the 
hydrology and geology in the Front Range Urban Corridor of 
Colorados hydrologic daia relating to water-table aquifers were 
compiled during 1976-77. These data consisting of records of 
446 wells and chemical analyses of water from 208 wells inthe 
Boulder--Fort Collins=--Greeley areas are oresented in tabular 


tors. The well-date tables contain records thet were 
collected during 1976-77. The chemical analysis tables contain 
records that were collected during 1956-77. State and 


Local officials in the Bouldcer--fort Collins--Greeley area 
may find these data useful in planning for residential, 
commercials and industrial development. (woodard-USGS) 


Preliminary geologic map and lignite deposits of the Strasburg 
Mw quadrangles Arapahoe and Adams Countiess Colorado 

Soisters P. Eve 1972 

U.S. Geological Survey Open-File Reports geologic mane seale 
12264-0004 2 sheets yrephic coal sections, 


A preliminery report on #@ zone containing thick Lignite beds 
Denver Basins Colorado 

Soisters Paul Ene 1976 

UeSe Geological Survey vupen-File Report (this report is 
preliminary and has not been edited or reviewed for conformity 
with Geological Survey stanugards)s 46 po. plus 1 pop. addendum, 


A preliminary report on a t0ne containing thick Lignite beds- 
benver Basins Colorado 

Soisters P. Ens 1976 

UseS. Geological Survey Open-File Report 74-274 & tablets. 6 
figuress 66 Der geologic map scate 1:250-000. 


An Overview of River-dasin <Assesseent Techniques itn an 
Eneryy-lepaected Reyion--Yaema River Basins Coloredo and Wyoming 

Steeles TT. 0. 

Geological Surveys Lakewoods CO. 

water Supply and Managements Vol 36 NO 3e po 153+7734 1979, 10 
Figs 2 Tabs 29 Ret.es 
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Journal Announcement: SwRAIS08 

dtth increasing dewelopment of coset productions there 1s 
concern over increased weter demand ena antictpeted 
ervironmental tepacts associated with coal minings perticulartly 
m™ the Rocky Mountain Staetes which have small populetions 
anc) ltmited water resources. These assessment studies focus on 
the Yampe River basin mn northwestern Colorado anc 
south-central wyomings anc itnvolwe thet pert of the basin 
east of DBinoseur Naetionsl Monument. Objectives include: (1) 
to evaluate the environmental and economic 1epacts of 
regional energy end water-resource development tor existing and 
feasible alternative policies. and (2) to describe the 
assessment methodologies used $0 that they way be applied 
to other energy-rich regions of the western U.S. where water 
resources are tlLimited. The major energy resource in the 
basin consists of near-surface coat deposits: other 
resources--otl and gates oil shales uranium and geothermal 
Springs--also occur in the basin. The regionel-appraisal 
and modeling studies usec m™ thts assessment are: aabient 
stream Qualityes stream traveltime and re-aeration 
characteristicss waste-loed assimilative capacitys sediment 
losdings mn streanss reservoir-modeling analysis- 
groundwater solute transports remote-sensing applications and 
air quality modeling. In this assessment concern was given to 
projected increased water uses and how they wore to be met within 


existing use patterns end other institutional constraints. 
Continuing Studies such a8 these will enable resource sanegers 
to anticipate potential problems concerning the tapending 
coel-resource Gevelopment in the Yampe River basin. 


(lerwoltno-nC) 


An Overview of River-uasin Assessment Techniques in an 
treryy~lapacted Region--Yaapa River Basinse Colorado and Wyoming 

Steeler TT. 0. 

Geological Surveys Denvers CO, 

water Supply end Manayements Vol t+ No 36 p 151-1714 1979, 10 
Figs 2 Tabs 29 Het.e 
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Reported here are the results of completed basin assessment 
studies of the VYespe River Hasin tn northwestern Colorado and 
south-central dyoming that had a8 their objectives (1) to 
evaluate the environmental and economic tap ct of regional energy 


ang weter resource develogment tor existing anc feasible 
alternative policies. ana (2) to cescrile the assessment 
methodologies used so thet they may be aspolitied to other 
energy-rich regions of the western U.S. where water resources 
are Limited. A set of , ¢oaleresource development 
alternatives are soecified in order to evaluate the effects of 
possible water demands and yenerated residuels on the 


region’s water resources. the resultant analyses consider both 
the direct effects of coal minings processinasr conversion and 
transpertation and the indirect eftects of inc: «© #@ ated poopuletion 
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end related commercial and service needs. Based upon 
extensive field collection of hydrologic data and the analysis of 
regional economic projectionss a range of Impacts of the 
projected development on the basin*'s water resources are 
evaluated using several data-analysis and physical modelling 
techniques. (Tickes-Arizona) 


Coal-Resource Development Alternativess Residuals Management, 
and Impacts on the water kesources of the Yampa River Basins 
Coloredo and Wyoming 

Steeler T. DO. 

Geoloyical Surveys Lakewoous Colo. Water Resources Div. 

Paper presentea at Symposium on water Resources and 
Fossil Fuel Productions hela in Dusseldorfs Germanys September 
7-8 1976: International Water Resources Associations 1976. 14 ps 
1 tige 1 tabs 17 ref.e 
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Development of coal resources in the Yampa River basin in the 
southern Rocky Mountains of the United States will have a 
variety of effects on availaole water resources. These involve 
both direct effects causeg by coal extractions, processings 
transports and conversion techniques utilized or proposed for 
the region and also indirect effects associated with regional 
economic growth. Impacts from both types of effects involve water 
resources of the basin in terms of water withdrawals-s 
consumptive uses and assimilative capacities of discharged 
residuals (that 186 noneconomic byproducts). t regional 
residual-management analysis involves assessing mass and 
energy balances of the primary economic activitiess as well as 
an economic and technical evaluation of alternative strategies 
of treatment and modification of residuals discharged to the 
environment from various sources. Approaches and results to 


date of residual s=manayement ana environmental-modeling 
techniques are described for evaluating water-resources 
Impacts of coal-related development in the Yampa River 


basins Colorado and Wyoming. (woodard-USGS) 


Assessment Tecnniques for Modeling Water Quality in 4 
River Basin Affected by Coal-Resource Development 

Steeles T. DO. 

Geological Surveys Lakewoou,s CO, Water Resources Div. 

Paper presented at: Symposium on Modeling the water 
Guality of the Hydrological Cycle, International Assoctation 
of Hydrological Sciences ana International Institute for Applied 
Systems Analysis-s badens Austrias September 11-15, 1978. 16 
pe 6 figs 1 tabs 22 refer 
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A regional water-resources assessment in the Yampa River basins 
Colorado and wWyomingse used modeling techniques applied in five 
component studies to evaluate direct and indirect impacts of 
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coal-resource develooment. Modeling of the waste-load 
assimilative capacity of the Yampa River indicated exceedence 
of a proposed stancard for nonionized ammonia concentration 
using assumptions of anticipatec population growth and 
treatment-plant effluents. Traveltimes for a SO-kilometer reach 
of the Yampa River ranged from 15.7 hours for seasonal high flow 
of 28 cubic meters per second to 120 hours for a tow flow of 
0.5 cubic meter per seconds measured reaeration coefficients for 
selected subreaches ranged from 6.04 to 33.4 per day. 


Modeling of alternative configurations of proposed reservoirs 
Indicated 3 reduction of annual time-weighted 
dGissolved-solids concentrations downstream by an estimated 534 


percent. By 19904 an increase of between 9 and 27 thousand 
metric tons of sediment derived from surface-mined areas is 
estimated to be transported annually itn basin streams. Model 


Simulations of a hypothetical 5,-COO milligrams per liter 
conservative contaninant predicted its directions rates 
and dispersion in one of the major coal-bearing aquifers 


during a 200-year period. The benefits of integrating physically 
based modeling components for assessing regional water-resources 
management alternatives are demonstrated. (Woodard-USGS) 


AN ENVIRONMENTAL ASSESSMENT OF IMPACTS OF COAL DEVELOPMENT ON 
THE WATER SOURCES OF THE YAMPA RIVER BASINe COLORADO AND 
WYOMING=-PHASE=1 WORK PLAN 

STEELEs T. Des BAUERse De. Pot WENTZ ¢ DO. Aas WARNERse Je We 

GEOLOGICAL SURVEYs DENVER, COLO. 

OPEN-FILE REPORT 76-3674 MAY 1976, 17 Pe 2 FIGs 3 TABse 11 REFLe 
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COAL RESOURCES OF THE WESTERN UNITED STATES ARE GEING 


DEVELOPED AT EVER-INCREASING RATES» CAUSING CONCERNS OF 
THE EFFECTS UF MINING AND ASSOCIATED ACTIVITIES ON THE 
ENVIRONMENT, THE YAMPA RIVER BASIN IN NORTHWESTERN 


COLORADO AND SOUTH-CENTRAL WYOMING IS UNDERGOING ECONOMIC 
DEVELOPMENT OF ITS COALs OIL AND GAS» AND URANIUM RESOURCES. 
THE YAMPA RIVER BASIN ASSESSMENT IS A 2.5-YEAR PROGRAM OF THE 
U.S. GEOLOGICAL SURVEY. IT IS CESIGNED PRIMARILY TO ASSESS 
THE AVAILABILITY AND QUALITY OF THE BASIN'S WATER RESOURCES. THE 
BASIN ASSESSMENT ALSO WILL EVALUATE POTENTIAL ENVIRONMENTAL AND 
SELECTED SOCIOECONOMIC IMPACTS OF ENERGY~RESOURCE DEVELOPMENT 
PLANS PROPOSED BUY MINING AND POWER COMPANIES. THIS REPORT 
SERVES AS A PROJECT WORK PLAN FOR THE BASIN ASSESSMENT'S 
FIRST=PHASE WORK ACTIVITIES. (WOODARD-USGS) 


The Yampa River Basins Colorado and wWyoming--a Preview 
to Expanded Coal-Resource Development and its Impacts on Regional 
water Resources 

Steeles T. 0.4% Bauere DO. Pot Wentzs DO. Ags Warners J. We 

Geoluygical Surveys Lakewoods CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB=-3C00 8154 Price codes: AO? in paper 
copys A0Ol in microfiche, Geological Survey water-Resources 
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Investigations 78-125, September 1979. 133 pe 35 Figs 16 Tabs 
126 Ref. 

Journal Announcement: SWRA1307 

Expanded coal production and conversion in the Yampa 
River basins Colorado and wyomings may have substantial impacts 
on water resourcess environmental amenitiess and socioeconomic 
conditions. Preliminary results of a 3-year basin assessment by 
the U.S. Geological Survey are given for evaluation of 
surface- and ground-water resources using available datas 
modeling analysis of waste-load capacity of a Yampa River reach 
affected by municipal wastewater-treatment plant effluents, 
ana semiquantitative descriptions of ambient air- and 
water-quality conditions. Aspects discussed are possible 
constraints on proposed development due to basin compacts 
and laws regulating water resourcess possible changes in 
environmental-control reyulationss and policies on 
energy-resource leasing and land use that will influence 
regional economic development. (Woodard-USGS) 


AN ENVIRONMENTAL ASSESSMENT OF IMPACTS OF COAL DEVELOPMENT ON 
THE WATER RESOURCES OF THE YAMPA PIVER BASIN, COLORADO AND 
WYOMING--PHASE-II wORK PLAN 

STEELEs Te. Oot JAMESe I. Cy IIe BAUERs DO. PL 

GEOLOGICAL SURVEYs DENVERs COLO. 

OPEN-FILE REPORT 76-368 MAY 1976, 33 Ps 2 FIGs 2 TABs 60 REF.» 
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THE YAMPA RIVER BASIN ASSESSMENT IN COLORADO AND WYOMING IS 
A 2.5-YEAR PROGRAM OF THE U.S. GEOLOGICAL SURVEY. ~~ on 
DESIGNED PRIMARILY TO ASSESS THE AVAILABILITY AND QUALITY OF 
THE BASIN'S WATER RESOURCES. THE BASIN ASSESSMENT ALSO wWwILL 
EVALUATE POTENTIAL ENVIRONMENTAL AtDd SELECTED SOCIOECONOMIC 
IMPACTS OF ENERGY-RESOURCE DEVELOPMENT PLANS PROPOSED BY 
MINING AND POWER COMPANIES. THIS REPCRT SERVES AS A PROJECT wORK 
PLAN FOR THE BASIN ASSESSMENT. IT ODESCRIGES THE PROGRAM 
OBJECTIVESs AND THE VARIOUS APPROACHES OF ANALYSIS AND 
EVALUATION, ENVIRONMENTAL STUDIES ARE OUTLINED FOR ANALYZING 
BOTH THE DIRECT EFFECTS OF VARIGUS PROPOSALS REGARDING COAL 
MININGs TRANSPORTATIONs AND CONVERSIONs AND THE SECONDARY EFFECTS 
RESULTING FROM INCREASED POPULATION AND URBAN GROWTH, THE 
BASIN ASSESSMENT IS DESIGNED TO PROVIDE FEDERALs STATE AND 
LOCAL DECISION-MAKERS WITH THE BASIC ENVIRONMENTAL INFORMATION 
NEEDED TO FORMULATE AND TO EVALUATE POLICIES FOR THE DEVELOPMENT 
OF ENERGY RESOURCES. THE TECHNIQUES APPLIED AND CONCLUSIONS 
REACHED IN THE YAMPA RIVER BASIN ASSESSMENT SHOULD AID SIMILAR 
STUDIES IN OTHER ENERGY-RICH BASINS IN THE WESTERN UNITED 
STATES. (WOODARD-USGS) 


Hydrologic Reconnaissance of the Yampa River During Low Flows 
Dinosaur National Monuments Northwestern Colorado 

Steeles T. Det Wentzse 0D. Awt Warners Je We 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from OFSSs USGSs Box 254254 Fed. Ctr. Denver, 
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Colo. 680225 paper copys $1.75% microfiche, $3.50. 

Journal Announcement: SWRA1122 

A hydrologic reconnaissance of a 74=-kilometer reach of the 
Yampa River tn Dinosaur National “onument in Colorado was 
made during the low flow tm mid-August 1976. Stream discharges 
which was measured every 16 to 246 kilometerss ranged from 
9.4 to 10.6 cubic meters per second, Variations in streamflow 
were explaineds in parts by underflows loss to ground waters and 
evaporation. Specific conductance was measured about every 2 
kilometers and indicated a downstream increase on the order of 11 


to 12 percent for the reach. Except for mercurys 
bottom-sediment trace-element concentrations in the study reach 
were less than maximum concentrations determined during 
August-September 1976 for vottom sediments at unperturbed sites 
upstream in the Yampa River basin. At one of five 
sampling sitess the mercury concentration in bottom sediments 


exceeded the maximum measured upstream level. (Woodard-USGS) 


MAP SHOWING POTENTIAL SOURCES OF GRAVEL AND CRUSHED-ROCK 
AGGREGATE IN THE GREATER DENVER AREAs FRONT RANGE URBAN CORRIDOR, 
COLORADO 

TRIMBLE s DO. Ens FITCHse He RR. 

GEOLOGICAL SURVEYs DENVER, COLO. 

FOR SALE BY USGS-s RESTON, VAws 220924 PRICE $1.75. 
MISCELLANEOUS INVESTIGATIONS SERIES MAP I-856-Ay 1974, 1 SHEET, 1 
MAP, 1 TABse 33 REF.e 
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HIGH-QUALITY GRAVEL IN THE FRONT RANGE URBAN CORRIDOR, 
COLO.» IS RESTRICTED LARGELY TO AREAS BENEATH FLOOD PLAINS 
OF MAJOR STREAMS AND TO LOW TERRACES ALONG THESE STREAMS. 
ROCK SUITABLE FOR PROCESSING INTO CRUSHED-ROCK AGGREGATE IS 
PLENTIFUL IN THE OLDER ROCKS OF THE MOUNTAINS AND IN CERTAIN 
VOLCANIC ROCKS OF THE FOPTHILLS AND PLAINS. POTENTIAL SOURCES OF 
GRAVEL OR OF AGGREGATE HAVE BEEN GROUPED INTO SEVEN MAP 
UNITS=--THREE OF GRAVEL AND FOUR OF CRUSHED-ROCK AGGREGATE. A 
POTENTIAL SUURCE OF GRAVELs AS HERE DEFINED AND MAPPED, 
CONTAINS 20 PERCENT OF MORE OF GRANULE-AND PEBBLE-SIZE 
STONES (SMALLER THAN 2.5 IN. OR 6.4 CMe BUT RETAINED ON A NO. 
10 UseSe STANDARD SIEVE). THE MINIMUM GRAVEL CONTENT WAS PLACED 
ARGITRARILY AT 20 PERCENT OF THE DEPOSIT BECAUSE THIS IS THE MOST 
LIKELY ECONOMIC LIMIT UNDER THE MOST ADVERSE FORESEEABLE 
CONDITIONS. THE MAP UNITS ARE BASED ON DIFFERENCES IN PHYSICAL 
CHARACTERISTICSs WHICHs IN TURNse DETERMINE RELATIVE QUALITY FOR 
DIFFERENT USES. (WOUDARD-USGS) 


water-Guality Characteristics of Six Smatt-s Semiarid 
watersheds in the Green River Coal Region of Colorado 

Turks Jeo Tet Parkers RR. S. 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PBUB2-20739Gs Price codes: 406 in paper 
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copys AOl in microfiche. water Resources Investigations 81-19, 
1982. 96 pe 6 Figs 8 Tabs 1U Ro fae 
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Analysis of major and trace constituents in streams flowing 
through six semiarid watersheds indicates that the stream 
chemistry is characterizea by saturation with respect to common 
carbonate minerals (calcium, magnesiums iIfoOnse manganeses, and 
lead). The solubility of the carbonate minerals may be a major 
control on the absolute and relative concentrations of calciums 


magnesiums bicarbonate, Irons manganeses and lead; 
howevers other mechanisms probably control the 
concentrations of cadmium and zinc, Statistical analyses 


ingicate that the mean concentrations of the major ions in 
the two climatic areas studied are significantly (P=0.05) 
Gifferent from one anothers with larger mean concentrations in 
the more arid area. Trace-metal concentrations were similar 
from one area to another and indistinguishable from site to 
site (P=0.05) for leads cadmiums, and zinc. Linear regressions 
of major ion concentration to specific conductance are similar 
in both areas for sodiums bicarbonate, sulfates and 
chloride. Results of the study may be useful in providing a 
first approximation of stream chemistry in other watersheds 
with the same geologic settings acetermining watersheds with 
similar geochemical controlss and determining future changes in 
stream chemistry in the watersheds studied. (USGS) 


Thermodynamic Controls on Quality of Water from Underground 
Coal Mines in Colorado 

Turks Je Ve 

Geological Surveys Denvers CO. 

Water Resources Sulletins Vol 184 No 14 p 75-804 Februarys 
1982. 4 Figs 2 Tabs 8 Ref.s 
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Coal production in Colorado has increased significantly in 
the periow since 19654 raising questions concerning the effects 
of mine drainage on water quality. Major dissolved ions that 
contribute to the overall salinity of the waters restricting its 
Suitability for various usess are frequently found in water from 
underyroundc coal mines, Thermodynamics provides an effective 
tool for the assessment of the origin of seepage from underground 
coal mines and for prediction of compliance with water quality 
criteria of seepaye from other mines within the same geologic 
formations. Analysis of samples from 13 of the 14 mines 
studied indicated that calite saturated water had probably 
reacted with sodium rich marine shales to produce the seepages 
which was saturated or supersaturated with respect to calcite. 
Samples showing evidence of veing most completely reacted were 
composed almost entirely of sodium and bicarbonate ions and had 
a calcium to sodium activity ratio similar to that of seawater. 
The one sample not saturated with calcite was saturated with 
respect to gypSumse probably as a result of simple dissolution of 
gypsum from the strata through which the groundwater percolated. 
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The primary problems which might result from reuse of the mine 
Grainage would be damage or destruction of crops if the drainage 
water were used for irrigation. Alsos the chloride and sulfate 
concentrations in some samples were in excess of recommended 
standards for public water supplies. (Carroll-FRC) 


Appraisal of Ground water in the Vicinity of the 
Leadville Drainage Tunneis Lake Countys Colorado 

Turks Je Test Taylors 0. Je 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the OFSSs Box 254254 Fed. Ctrese Denvers CO 
80225, $3.5U in paper copys $3.50 in microfiche. Geological 
Survey open-file report 79-1538 November 1979. 24 ps 10 Figs 5 
Tabs 13 Ref.s 
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Ground water in the Leadville mining district occurs in 
granites quartzite, Limestone, sandstone, porphyry dikes-s 
and unconsolidated material. These rocks form a single aquifer 
System because the formations are hydraulically connected through 
contacts mine workingss faultings ano fracturing. The 
aquifer is recharged by precipitation and water moves toward 
California Gulch and probandly toward Evans Guilche in the 
drainage basin of the Arkansas River. The Leadville drainage 
tunnel was constructed from 1943 to 1945 and tater extended 
during 1950 to 19524 in order to drain the mine workings. 
Discharge from the tunnel lowered water levels 30 to 96 feet in 
mine shafts from 1944 to 1951. Installation of an impervious 
clug in the tunnel has been proposed in order to reduce the 
discharge of water containing objectionable concentrations of 
trace metals into the East Fork Arkansas River. The proposed 
plug would reduce the discharge from the tunnels cause 
water levels east of the town of Leadville to rises flood some 
mine workingss and increase ground-water discharge to 
California Gulch. Howevers the proposed plug 1s not expected to 
cause water levels in Leadville to rise substantiallys but more 
current and detailed Gata are needed to verify this. 
Discharge from the Leadville drainage tunnel 18 probably a 
mixture of water in equilibrium with carbonate aquifer materials 
from the mineralized zone, water acidified by the localized 
Oxidation of pyrite from the mineralized zones and water 
nearly saturated with calcite from the glacial mantle. Based on 
Limited datas water from the carbonate mineral deposits has a 
pH of about 7.0 and concentrations of manganese of about 1,800 
micrograms per liter and zine concentrations of about 13-000 
micrograms per liter. CuUSGS) 


Coal energy development in Moffat and Routt Counties of the 
Yampa River basin in Colorado-Projected primary and secondary 
economic impacts resulting from several coal-development§ futures 

Udiss Bernards Adamsse Te. Heer HOSSe Re Cor and Orre De Var 1977 
U.S. Geological Survey Contract Completion Report P. 0. 121854 
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342 p. 


The South Park Coal fielas Colorados jor Campbells Marius Res 
geologist in charges Contributions to economic geology 1908. Part 
II- Mineral Fuels 

Washburnes Chester Wes 1910 

U.S. Geoloyical Survey Bulletin 3814 p. 307-316. 


Digital Model of Ground-water Flow in the Piceance Basins Rio 
Blanco and Garfield Countiess Colorado 

Weekss J. UB. 

Geclogical Surveys Lakewoods CO. water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22151 as PB-284 3414 Price codes: A006 in paper 
copys AOl in microfiche. water-Resources Investigations 78-46, 
June 1978. 108 pe 6 figs 2 tabs 12 ref.s 

Journal Announcement: SwRA1124 

The digital model used to simulate ground-water flow in 
the aquifer system in the basin drained by Piceance and Yellow 
Creeks in northwestern Colorado is described in detail. The 
model is quasi three-dimensional in that it simulates 


ground-water flow in a multiaquifer system by assuming 
horizontal flow in the aquifers and vertical flow through the 
confining layers separating the aquifers. The model 


uses the iterative alternating-direction implicit procedure 
to solve the finite-difference flow equations. The digital 
model is documented by a program listing and flow charts. 
Data used inthe model and sample output are presented to 
document the simulation of steady-state flow in the aquifer 
system. The variables used in the computer program and program 
options are discussed in detail. (woodard-uUSGS) 


HYDROLOGIC AND GEOPHYSICAL DATA FROM THE PICEANCE BASIN, 
COLORADO 

WEEKS-s Je Bes WELDER-s fF. A. 

GEOLOGICAL SURVEYs DENVERs COLO. 

COLORADO DEPT. OF NATURAL RESOURCESs DENVER, COLORADO WATER 
RESOURCES BASIC=DATA RELEASE NO 354 1974, 121 Pe 21 FIGs 5S PLATEs 
70 TAB. es 

Journal Announcement: SwRA0806 

POTENTIAL OIL=SHALE DEVELOPMENT AND THE NEED FOR INFORMATION ON 
THE WATER RESOURCES OF THE PICEANCE BASINe COLORADOs LED TO A 
COOPERATIVE PROJECT BETWEEN THE COLORADO DEPARTMENT OF 
NATURAL RESOURCES AND THE U.S. GEOLOGICAL SURVEY TO PROVIDE 
THE DATA NEEDED TO EVALUATE THE EFFECTS OF FUTURE DEVELOPMENT 
ON THE HYDROLOGY OF THE PICEANCE BASIN, DATA ARE FROM 97 WELLSs 6 
SPRINGS» AND 57 CONTINUING SURFACE-WATER STATIONS. 
MISCELLANEOUS MEASUREMENTS OF DISCHARGE AND SPECIFIC CONDUCTANCE 
IN STREAMS ARE ALSO GIVEN, INCLUDED IN THIS REPORT ARE 
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GROUNDWATER AND SURFACE-wATER DATA COLLECTED 8Y THE U.S. 
GEOLUGICAL SURVEY IN COCPERATION WITH PRIVATE COMPANIES, 
SOME OF THE DATA WERE COLLECTED IM COOPERATION WITH THE U.S. 
ATOMIC ENERGY COMMISSIONs THE U.S. BUPEAU OF MINESs THE U.S. 
BUREAU OF LAND MANAGEMENT> THE COLORADO RIVER WATER 
CONSERVATION DISTRICTs AND THE COLORADO WATER CONSERVATION 
BOARD. (KNAPP-USGS) 


HYDRAULIC TESTING AND SAPPLING OF HOLES RB-E-01 AND RB-D-O01, 
PROJECT RIO BLANCOse RIO BLANCO COUNTYs COLORADO 

WEIRs Je Eo JR 

GEOLOGICAL SURVEYs LAKEWOODs COLO. 

AVAILABLE FROM NTISs SPRINGFIELDs VA. 22151 — PRICE $3.00 
PRINTED COPY; $1.45 MICROFICHE. CONTRACT REPORT 
USGS-474-150- (RIO BLANCO-1) FOR US ATOMIC ENERGY COMMISSIONs 
NOVEMBER 1972. 28 Pe 6 FIGse 2 TABs 35 REF. USAEC CONTRACT 
AT(29-2)-474., 

Journal Announcement: SWRAO718 

THE DISCHARGE OF WATER WAS MONITORED DURING DRILLING OF 
TWO HOLES (R&-E-01 AND RB-0-U1) AT THE RIO BLANCO SITE IN WESTERN 
COLORADO. RECOVERY OF WATER LEVEL WAS MEASURED FOLLOWING PERIODS 
OF WATER WITHORAWAL FROM HOLE Rb&-0-01. TWO INTERVALS OF HOLE 
RB-D-01 WERE TESTED. ZONE 14 FROM 245 TO 845 FEET BELOW LAND 
SURFACEs HAS A TRANSMISSIVITY OF ABOUT 4-600 GALLONS PER DAY PER 
FOOT AND A STATIC WATER LEVEL OF $9.90 FEET BELOW LAND 
SUKFACE. ZONE 246 FROM 882 TO 14651 FEET BELOW LAND SURFACEs HAS 
A TRANSMISSIVITY OF ABOUT 200 GALLONS PER DAY PER FOOT AND A 
STATIC WATER LEVEL OF 39.63 FEET GELOW LAND SURFACE. THERE 
IS POTENTIAL AT HOLE R&R-0-01 FOR FLOW OF WATER UPWARD FROM ZONE 2 
TO ZONE 17 HOWEVERs OILFFERENCES IN QUALITY OF WATER IN THE TWO 
ZONES INDICATE THAT WATER PROBABLY DOES NOT CIRCULATE FREELY 
BETWEEN THE ZONES. (KNAPP-USGS) 


HYDRAULIC TESTING ACCOMPANYING DRILLING oF FIVE 
EXPLORATORY HOLESs PICEANCE CREEK BASINe COLORADO 

GEOLOGICAL SURVEYs LAKEWUOCs COLO. 

AVAILABLE FROM NTISs SPRINGFIELOs VAs 221517 AS USGS=3002-2 
PRICE $5.45 PRINTED COPY? $1.45 MICROFICHE. CONTRACT REPORT 
USGS-3002-2, SEPTEMBER 1973. 55 Pe 40 FIGs 1 TABs 1 REF, AEC 
CONTRACT NO. AT(49=-16)-3002.,- 

Journal Announcement: SWRAOG701 

FIVE EXPLORATORY CORE HOLES WHICH PENETRATED ALLUVIUM AND THE 
GREEN RIVER FORMATION WERE ORILLED IN THE PICEANCE CREEK 


BASIN, COLORADO, AND HYDROLOGIC INFORMATION WAS OBTAINED 
DURING DRILLING, TRANSMISSIVITY OF THE ROCKS TESTED WAS LOW 
(LESS THAN 7-500 GALLONS PER DAY PER FOOT). FIELO 


CONDUCTANCE OF FLUID DISCHARGED DURING DRILLING RANGED FROM 
ABOuT S00 10 ABOUT 29/000 MICROMHOS PER CENTIMETER, GENERAL 
CONCLUSIONS. BASED ON COMPARISON AND EVALUATION OF AVAILABLE 
DATAs ARE THAT (1) THE ROCKS HAVING GREATEST PERMEABILITY 
PENETRATED BY THE FIVE TEST HOLES ARE ABOVE THE MAHOGANY 
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LEDGE ZONE IN THE UPPER PART OF THE PARACHUTE CREEK MEMBER OF THE 
GREEN RIVER FORMATIONS (2) GROUNDWATER IN THE PENETRATED ROCKS 
BECOMES MORE MINERALIZED WITH DEPTHs, WNOTICEABLY AT AND BELOW THE 
MAHOGANY LEDGE JZ0NES AND (3) THE TEST HOLES PROBABLY ARE 
IN AN AREA OF POTENTIAL GROUNDWATER DISCHARGE. (WOODARD-USGS) 


APPRAISAL OF SHALLOW GROUNUD-WATER RESOURCESs PUEBLO ARMY DEPOT, 
COLORADO 

WELDERs F. Aet HURRse RR. Te 

GECLOGICAL SURVEYs VENVERs COLO. WATER RESOURCES DIV. 

GEOLOGICAL SURVEY OPEN-FILE REPORT 710064 DECEMBER 1971, 44 Py 
10 FIGs S PLATEs S TABse 7 REFae 

Journal Announcement: SwWRAUS17 

THE WATER SUPPLY FOR THE PUEBLO ARMY DEPOTs 15 MILES EAST 
OF PUEBLO, COLO.s¢ Is OBTAINED FROM WELLS THAT TAP AN 
AQUIFER IN TERRACE ALLUVIUM. ADVERSELY AFFECTS THE DISCHARGE 
RATE oF INDIVIDUAL WELLS. FURTHERMORE, EXCESSIVE PUMPAGE WAS 
RESULTED IN PROGRESSIVE OETERIORATION OF WATER THE DEPOT AND 
WERE TESTED TO DETERMINE AQUIFER PROPERTIES AND PROBABLE 
YIELOS. THE HYDRAULIC CONDUCTIVITY DETERMINED FROM THESE TESTS 
RANGED FROM ABOUT 350 TO NEARLY 600 GALLONS PER DAY PER SQUARE 
FOOT. THE TRANSMISSIVITY FOR THE FULL THICKNESS OF THE AGUIFER IS 
IN THE RANGE OF 7450G 10 12000 GALLONS PER DAY PER FOOT, 
THE TWO NEW SUPPLY WELLS CAN BE PUMPED AT A COMBINED RATE OF 
ABOUT 140 GALLONS PER MINUTE. IF PUMPAGE IN THE EXISTING WELL 
FIELD IS REDUCED BY THE SAME AMOUNTs SOME RECOVERY OF WATER 
LEVELS IN THE FIELD Witt OCCUR AND THE TREND IN WATER QUALITY 
DETERIORATION MAY SLOW OR EVEN REVERSE. (CWOODARD-USGS) 


Geohydrologic Deta from Twenty-Four Test Holes Orilled in 
the Piceance basins RIO Blanco Countys Colorados 1975-76 

Welders F. Acs Saulniers G. Je Jr 

Geoloyical Surveys Lakewoous (CO. Water Kesources Div. 

Available from OFSSs USGSs Box 254254 Fed. Ctree Denvers CO 
80225 Paper copy $20.75+ microfiche %3.50. Geological Survey 
open-file report 78-7344 September 1978. 132 fe 73 fige 31 tabs 
21 ret.-es 

Journal Announcement: SWRAI211 

Twenty-four test holes were drilled itn the Piceance basins 
northwestern Coloraedos to obtain geohyarologic data from 
the Uinta and Green River Formations of Eocene age. Depths of 
test holes ranged from 640 to 2800 feet. The maximum 
quantity of water discharged during the air Grilling of 
individual test holes ranged from 16 to 880 gallons per 
minute. The specific conductance of water discharged during 
drilling ranged from 100 to 50-000 micromhos per centimeter at 
25 degrees Celsius. Aquifer tests made during drilling indicate 
transmissivity at four sites ranged from 100 to 1-600 feet 
squared per day ana the storage coefficient at two sites ranged 
trom 00,0004 to 0.00016, Depths to the static water level ranged 
from 30 to 695 feet. water levels were measured in each test 
well, and potentiometric maps constructed from these 
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measurements are comparable itn configuration and altitude to 
those previously drawn from composite-head data. Water samples 
taken curing drilling indicate tnats except for water from 
the Uinta Formations the water tm Piceance basin is generally 
mot suited for domestic water supply due to the presence of 
excessive amounts of certain trace constituents. notadly 
fluoride. The average concentration of dissolved solidss 
based on data from the test holess was 909 milligrams per lower 
part of the Parachute Creek Meaber. (CWoodard-USGS) 


Metamorphism and structural history of the Coal Creek areas 
Front Ranges Colorados jo short papers in the geologic and 
hydrologic sciencess Article 196 

Wellss J. Des Sheridanms 0. Mer and Albee, A. Ler 1961 

U.S. Geoloyical Survey Professional Paper 424-Cs+ op. C127. 


EFFECT OF MINE ORAINAGE OW THE GUALITY OF STREAMS IN COLORADO, 
1971-72 

WENTZs 0. A. 

GEOLOGICAL SURVEYs LAKEWOOUOs, COLO. 

COLORADO WATER RESOURCES CIRCULAR NO 214 1974, 117 Pe 9 FIGs 3 
PLATE, 12 TABs 9S REFs APPEND.» 

Journal Announcement: SWRAU717 

MINE DRAINAGE IN COLORADO Is COMMONLY ACIO WATER 
CONTAINING HIGH CONCENTRATIONS OF IRON AND SULFATE, THE 
OXIDATION OF METAL SULFIDES UNDER ACID CONDITIONS RELEASES HIGH 
CONCENTRATIONS OF TRACE ELEMENTS TO THE WATER, FIELD 
OBSERVATIONS oF TEMPERATURE, SPECIFIC CONDUCTANCE, PHe 
STREAM=-BOTTOM CONDITIONS» AND AQUATIC BIOTA AT 99S STREAM SITES 
IN COLORADO DURING 1971-72 WERE USED AS A GUIDE IN COLLECTING 192 
SAMPLES FOR ANALYSIS OF SULFATE ANO DISSOLVED TRACE ELEMENTS. 
APPROXIMATELY 450 MILES OF STREAFS IN 25 ODOIFFERENT AREAS ARE 
ADVERSELY AFFECTED BY METAL=MINE ORAINAGE. OF THE TRACE ELEMENTS 
FOR WHICH THE U.S. PUBLIC HEALTH SERVICE HAS ESTABLISHED 
DRINKING WATER STANDAROSs CADMIUM EXKCEEOS ITS LIMIT IN MORE THAN 
12% OF THE SAMPLESs WHILE ARSENIC AND LEAD EXCRED THEIR LIMITS IN 
13% OF THE SAMPLES, MERCURY AND SILVER STANDARDS ARE NOT 
SURPASSED? CHROMIUM WAS NOT DETECTED. COPPER AND ZINC APPEAR 
TO PRESENT THE GREATEST DANGER INSOFAR AS TOXICITY TO RESIDENT 
AQUATIC LIFE IS CONCERNED. ACIO PRODUCTION IS LESS OF A PROBLEM 
IN COLORADO STREAMS DRAINING METAL=MINING AREAS THAN IN STREAMS 
DRAINING THE COAL-MINING AREAS OF APPALACHIA, (KNAPP-USGS) 


STREAM QUALITY IN RELATION TO MINE DRAINAGE IN COLORADO 

WENTZ+s 0. A. 

GEOLOGICAL SURVEYs DENVER, COLO. 

IN: WATER RESOURCES PROBLEMS RELATES TO MINING: AMERICAN WATER 
RESOURCES ASSOCIATION PROCEEDINGS SERIES NO 18% P 158-1734 JUNE 
1974. S$ FIGe S$ TAtse 31 REF. 

Journal Announcement: S#RA09TB 

MOST OF COLORADO'S METAL VEPOSITS ARE COMPOSED OF SULFIDE ORES. 
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OXIDATION OF ASSOCIATED PYRITE YIELDS ACIDIC WATER» WHICH IN 
TURN DISSOLVES OTHER METAL SULFIDES AND RELEASES TRACE ELEMENTS 
TO THE SURFACE DRAINAGE. THE PROCESS IS RELATIVELY 
UNIMPORTANT IN COAL BSEPOSITS WITHIN THE STATE. TRACE ELEMENTS IW 
COLORADO STREAMS DO NOT OFTEN FOLLOW A NORMAL OR SIMPLE 
LOGNORMAL FREQUENCY DISTRIBUTION. CONCENTRATIONS OF 
CAOMIUMs COGALTs COPPERs IRONs LEADs MANGANESEs MOLYBDENUM, 
NICKEL + VANADIUMs AND ZINC OCCUR IN GREATER CONCENTRATIONS IW 
STREAMS ORAINING METAL-“MINING AREAS THAN IW STREAMS DRAINING 
COAL-MINING OR CONTROL AREAS. OF THESEs CADMIUM, COUALTs 
COPPER, MANGANESEs NICKELs AND ZINC TEND TO OCCUR TOGETHER, 
ARSENIC +s CHROMIUMs MERCURYs SELENWIUMs AND SILVER 00 NOT SEEM TO 
OCCUR AT ANOMALOUSLY HIGH LEvecs IN METAL=- OR COAL-MINING 
AREAS. SASED ON THIS STUDYs IT IS SUGGESTED THAT FIELD 
MEASUREMENTS OF SPECIFIC CONDUCTANCE AND PH CAN BE USED AS 
A GUIDE IN THE SELECTION OF STREAMS AFFECTED BY METAL MINING. 
VISUAL OBSERVATIONS OF STREAM CONDITIONS CAN ALSO HELP. IN 
SITUATIONS WHERE VISUAL OBSERVATIONS ARE DIFFICULT (FOR 
EXAMPLEs GROUNDWATER STUDIES)» MEASUREMENT OF ONE OR MORE 
INDICATOR CHEMICAL CONSTITUENTS MAY BE FEASIBLE. IN COLORADOs 
ZINCs AND POSSIBLY SULFATE, MIGHT BE USED IN THIS REGARD, 
(WOODARD-USGS) 


Analysis of Stream Quality in the Yampa River Uasines Colorado 
and Wyoming 

wentiz-e 0. A.i Steele, T. 0. 

Geological Surveys Lakewooagsr CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PuB1-108904, Price codes: AOB in paper 
copy AO? in microfiche. Geolgical Survey Water-Resources 
Investigations 80-5, April 1980. 161 ps 80 Figs 17 Tabs 59 Refs 

Journal Announcement: SWRA1404 

Historic data show no siygnificant water-temperature changes 
since 1951 for the Little Snake or Yampa Riverss the two 
major streams of the Yempa River basin in Colorado and Wyoming. 
Regional analyses indicate that harmonic-mean temperature is 
negatively correlated with altitude. No change in specific 
conductance since 1951 was noted for the Little Snake River? 
howevers specific conductance in the Yampa River has increased 
14% since that tise and is attributed to increased 
agriculturel and municipal use of water. Site-specific 
reletionships between major inorganic constituents and specific 
conductance for the Little Snake and Yempa Rivers were similar 
to regional relationships developed from both historic and recent 
(1975) data. These relationshios provide a means for estimating 
concentrations of major inorganic constituents from specific 
conductances which is easily measured. Trace-element and 
nutrient data collected from August 1975 through September 
1976 at 92 sites in the Yampa River basin indicate that 
water-quality degradation occurred upstream from 5 sites. The 
Geyradation resulted from underground drainage from oyritic 
materials thet probably ere associated with coal at one sites 
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cischerge from powerplent cooling-toseer blowdown sater at a 
secorad tites anc runoff from a small watershed containing 
a yes fielao at the third site. Ambient concentrations of 
cdissotvedg and  totel ‘ron and manganese frequently exceeded 
proposed Colorado weter-quality standards. The concentrations of 
many dissolved ano totel trace elements and nutrients were 
greatest duting March 1976. These were associeted with larger 
Suspendec-secdiment concentrations end smatter pH values than at 
other times of the year. CUSGS) 


Surface-water Quality in the Yaepa River Basins Colorado and 
Wyoming--An Area of Accelerated Coal Development 

Wenmtzse 0. Aes Steeler Te OO. 

Geologice! Surveys Lakewouds Colo. Water Resources Div. 

Paper presented at: Conference on water for Energy 
Developments Engineering Foundetions Asilomar Conference 
Groundss Pacific Groves Californias December 5-t0- 1976. 28 pe 
11 fige 1 tabse 4 rete.es 

Journal Announcement: SWRAI022 

Coat production in the Yampa river basin of Colorado and 
Wyoming is expected to exceed 20 million tons annually by 
1990. Increased coal production and related development could 
increase withdrawels of surface waters which currently (1976) 
supplies the bulk of water used in the basin. Analyses have 
been carried out to getermine ambient surface-water quality in 
the basin prior to accelerated coal-resource development. 
Regional temperature patternss sediment yields, and 
relations between specific conductance and concentrations of 
major inorganic chemical constituents have been determined 
from available historical data. Time-trend analyses of historical 
stream temperatures at the mouths of the two #ain subbsesins show 
no discernible changes since 1951. Over the same periods there 
has been 4 lé-percent increase in dissolved-solids 
concentration in one Subbasinsge although no change has 
occurred in the other. The historical data were complemented by 
a reconnaissance of 82 stream sites during low-flow 
conditions in August and September 1975, At three sitests 
concentrations of trace elements in water and in bottom sediments 
were higher than ambient levels determined for the basin. Iron 
and manganese concentrations exceeded current drinking water 
standards recommended by the U.S. Public Health Service (1962) 
at 40 sitess high concentrations of nitrogens phosphorouss and 
organic carbon were found at six sites. Diversity indices for 
benthic maecroinvertebrates provide no concrete evidence for 
additional anomalous sites in the basin. CWoodara-USGS) 


SUMMARY APPRAISALS OF THE NATION'S GROUND-bATER 
RESOURCES=--RIO GRANDE REGION 

wESTs S. We? BROADHURST, Ws Le 

GCOLOGICAL SURVEYs RESTONs VA, 

AVAILABLE FROM SUPT. OF DOCUMENTS» GPOse WASHINGTONs O.C. 
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20402 - PRICE $1.75. PROFESSIONAL PAPER B13<D- 1975. 39 Pe 21 
FIGs 2 TABse 154 REF.e 

Journal Anmnouncesent: SWRAULE2Z1 

THE RIO GRANDE 1S AN INTERSTATE AND INTERNATIONAL STREAM WHICH 
BEGINS IN HIGH MOUNTAINS OF COLORADOs FLOWS ACROSS NEW MEKICOs 
AND FORFS THE BOUNDARY wJETWEEN TEXAS AND MEXICO. SLNNUAL 
PRECIPITATION ON <THE REGION IS AS0UT 86 MILLION ACRE-FEET;? 
HOWEVER, ALL BUT & MILLION ACRE-FEET [5 RETURNED TO THE 
ATMOSPHERE BY EVAPOTRANSPIRATION, THE GROUNDWATER RESERVOIRS 
CONTAIN AN AGGREGATE OF 52800 MILLION ACRE“FEET OF FRESH AND 
SLIGHTLY SALINE WATER IN STORAGEs WHICH COULD BE WITHDRAWN 
THROUGH WOLLS. IN CONTRAST, THE SURFACE RESERVOIRS HAVE t 
COMBINED STORAGE CAPACITY OF ONLY 186 MILLION ACRE-FEET. 
WITHDRAWAL OF GROUNOWATER IN 1970 WAS 2.7 PILLION ACRE-FEETs oF 
WHICH BBX WAS USED FOR IRRIGATION. THE REGION APPEARS TO OFFER 
SEVERAL POSSIBILITIES FOR UTILIZING UNDERGROUND SPACE FOR 
PURPOSES OTHE® THAN THE WITHDRAWAL OF WATER, SUCH AS WASTE 
DISPUSALs ARTIFICIAL RECHARGE>s WATER-QUALITY CONTROLs AND 
DEVELOPMENT OF GEOTHERMAL ENERGY. CWOCDARD-USGS) 


Geology and coal resources of the Guinares Cuchara Passs and 
Stonewall areas Huerfaeno and Las Animas Countiess Colorado 

Woods Ge Hes Jfee JONNSONs Re Beer ana Dinonse Ge. Her 1956 

U.S. Geological Survey Cosel Investigations Fap C-264 scale 
1231-6ROe 2 sheets. 


beology and coal resources of the Starkville-Weston areas Las 
Animas Countys Coloradea 

Woods Ge Hee Ifer Johnsons R. Ber and Dixons Ge. Hee 1957 

U.S. Geological Survey Bulletin 10514 68 p. 


Geology and coal resources of the Stonewall-Tercio areas Las 
Animas Countys Colorado 

woods G. Hee JIfee Johnsons Re Bee Eargles D. Hee Duggnere R. 
Tee and Majors Harolds 1951 

U.S. Geological Survey Coal Investigations Map C-4s scale 
12351-680- 2 sheets. 


HYDROLOGIC DATA FROM THE PICEANCE BASINse COLORADO 

GIOLOGICAL SURVEYs DENVER, COLO. 

COLORADO DEPT OF WNATURAL RESOURCESs DENVER, COLORADO WATER 
RESOURCES BAS'C-DATA RELEASE NO S14 Je Fe FICKEs Je Be WEEKS 
AND F. Ase WELOERs COMPILERS, 1974. 246 Pe BO FIGs 91 TAB. s 

Journal Announcement: SwRAU715 

WATER DATA COLLECTED IN AND COMPILED FOR THE PICEANCE BASING 
COLORADO, ARE PRESENTED. INCLUDED ARE GROUNDWATER AND 
SUNFACE“WATER DATA COLLECTED BY THE GEOLOGICAL SURVEY AND 
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PRIVATE COMPANIES. GROUNDWATER CATA WERE COLLECTED FROM 52 
WELLS IN THE PICEANCE BASIN. OF THE S2 WELLSe 25 WELLS HAVE 
TRANSMISSIVITY DATA, TO WELLS HAVE DISCHARGE DATA, 39 WELLS 
HAVE TEMPERATURE DATA, 8 WELLS HAVE VERTICAL FLOW DATA, 57 
WELLS HAVE SPECIFIC CONDUCTANCE DATA, 17 WELLS HAVE COMMON ION 
DATA, AND 8 WELLS HAVE TRACE ELEMENT DATA, A POTENTIOMETRIC 
MAP OF THE REPORT AREA IS GIVEN. THE MAP IS BASED OWN THE 
ALTITUDE oF WATER LEVELS IN %$°% OBSERVATION WELLS WHICH 
PENETRATE THE GREEN RIVER FORMATION. THE WATER-LEVEL MEASUREMENTS 
WERE MADE OURING THE SUMMER OF 1972. (CKNAPP-USGS) 


Hydrologic Studies of the U.S. Geological Survey 
Related to Coal Development tn Coloradso 

Geological Surveys Lakewoods Colo. Water Resources Div. 

Open-file report 76-549 August *976. 22 pe 5 figes 

Journal Announcement: SwRA1006 

This report summarizes the hydrologic studies related to coal 
Gevelopment being conagucted vy the U.S. Geological Survey in the 
Stete of Coloredo. The objective of the hydrologic 
data-acquisition progras 1s to collect surface-water 
quality ang quantity deta and ground-water level records. 
These data are needed to Gefine predevelopwent conditions and 
to monitor the effects uf construction and operation of coal 
mines and waste-cdisposal areas. Data-acquisition activities 
related to coel development in Colorado have concentrated on the 
Yampa River basin. A Gescription of the hydrologic 
Gata-acquisition activitiess including parameters collectea ana 
frequency of collections precedes the summaries of the three 
interpretive stucies currently in progress. Each study 
summary consists of the project titles definition of the probles 
Leing studieds objective of the studys approach of the studys 
and when knowns the schecule for completion of the study and 
proposed report products resulting from the study. (Woodaerd-USGS) 


PUGLICATIONS OF «ATER RESOURCES INVESTIGATIONS IN COLORADO 
AND SELECTED PUBLICATIONS PERTAINING TO COLORADO 

GEOLOGICAL SURVEYs DENVERs COLO. WATER RESOURCES DIV. 

GEOLOGICAL SURVEYs COLORADO DISTRICT REPORT, 1973. 33 Paes 

Journal Announcement: SwRAU620 

THE WATER=-RESOURCES PROGKAM OF <THE U.S. GEOLOGICAL SURVEY 
CONSISTS OF THE COLLECTION OF GASIC INFORMATION THROUGH ITS 
HYOROLOGIC=DATA STATIONSs AREAL HYDROLOGIC AND INTERPRETIVE 
STUDIESs AND RESEARCH PROJECTS. THE BASIC OATA COLLECTEOs THE 
RESULTS OF THE AREAL STUDIESs AND THE RESEARCH FINDINGS ARE 
PRESENTED MAINLY IN PUBLICATIONS OF THE U.S. GEOLOGICAL SURVEY 
AND COLORADO AGENCIESs uUT SOME APPEAR ALSO IN TECHNICAL 
SOURNALS ANG OTHER PUBLICATIONS. THIS List CONTAINS 
PUBLICATIONS OF WATER=RESOURCES INVESTIGATIONS IN COLORADO THAT 
ARE ELTHER PUBLISHED O#8 IN PREPARATION AND SELECTED PUBLICATIONS 
PERTAINING TO COLORADO. CWOODARD=-USGS) 
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Foidel Creek Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in Route County, northwestern Colorado 

BLM, Denver, Colorado 

EMRIA Report No. 6-76 


The 4.36-square-mile Foidel Creek study site includes much of the ephemeral 
and intermittent headwater drainage to Foidel Creek. Relief in less than 2 
miles is 1080 feet. Annual precipitation is about 16 inches. Runoff occurs 
only in spring from snowmelt and spring rains. The Wadge coal in the 
Williams Fork Formation of the Mesaverde Group dips northwestward, as does 
much of the surface, and contains 31 million tons of coal no deeper than 
201.3 feet. Small quantities of water, less than 10 gallons per minute to 
wells, occur in thin discontinuous sandstone layers above, within and below 
the coal. The water is not highly mineralized, containing only hundreds of 
milligrams per liter total dissolved solids. Surface mining spoil will 
increase dissolved solids content of ground water. Proper operational and 
restoration practices should minimize or eliminate erosion and addition of 
sediment downstrean. 


Lay Creek Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in Moffat County, northwestern Colorado 

BLM, Denver, Colorado 

EMRIA Report No. 20-78 


The 5.7 square-mile Lay Creek site consists mostly of “badlands” between 
gently sloping valley bottoms and steep slopes leading to 40-foot vertical 
escarpments of narrow dissected mesas. The site is drained by through- 
flowing Lay and Bond Creeks, both ephemeral. Annual runoff is probably less 
than 200 acre-feet. The coal is in the Fort Union Formation, which slopes 
gently northward from the Mud Springs anticline. Strippable coal resources 
in the Emerson and Blevens beds from 6.5 to more than 25 feet thick amount to 
142 million tons. Small amounts of water occur in alluvium, good quality, 
and in the coals (dissolved solids, 900 to 1,400 milligrams per liter). 
Mining would remove 4 small stock reservoirs which could be replaced readily. 
No significant hydrologic impacts are foreseen. 


Northwest Colorado Coal 
BLM, Craig, Colorado 
FES, undated (19767) 


This document addresses impacts of approval of mine plans in existing Federal 
leases, grants of associated rights-of-way, and possible future leasing, in 
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Moffat and Routt Counties, in Colorado. Federal action would result in 
annual coal production of 15.7 billion tons by 1980, and 24.8 billion tons by 
1990. The coal would be mined both by underground and surface methods. 
Precipitation ranges from less than 8 inches to more than 24 inches annually. 
The area is drained almost entirely by the Yampa and White Rivers--major 
tributaries to the Green River flowing into the Colorado River in south- 
eastern Utah. The northwest corner of the area is drained by intermittent 
Vermillion Creek into the Green River. Water yields range from less than one 
inch of runoff in desert areas to more than 20 inches from areas at higher 
elevations. Total dissolved solids range from 50 tc 500 milligrams per liter 
in streams of the area. Major water use in the area is for irrigation, which 
together with saline ground water inflow are the major causes of salinity 
(283 tons per day). Mining would add 5,000 tons per year of dissolved load 
and less than 30,000 tons of sediment annually to the Colorado River System 
by the year 1990, resulting in an insignificant, less than 1 milligram per 
liter increase in dissolved solids below Hoover Dam. Ground water occurs 
throughout the area in limited quantity, ranging from less than a gallon per 
minute from shale areas, to several tens of gallons per minute in coarser 
sedimentary rock units, to 1,500 gallons per minute from the Mississippian- 
age Madison Limestone and alluvium of larger streams. Quality ranges from 
less than 20 to more than 5,000 milligrams per liter of dissolved solids. 
Impacts of mining on ground water would be localized to the loss of a few 
wells and springs. 


Taylor Creek Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Axial Basin Coal Field, northwestern Colorado 
BLM, Denver, Colorado 


The 2,000-plus acre Taylor Creek Study site in Moffat County, northwestern 
Colorado is on the southern flank of the Axial Basin. Its rolling hills and 
sloping ridges are drained by minor ephemeral tributaries to the Yampa River, 
8 to 10 miles north. The coals beneath the site are in the lower part of the 
Williams Fork Formation of the Upper Cretaceous Mesaverde Group. Coal seams 
within 200 feet of land surface range up to 12 feet thick and are separated 
by thin to thick layers of shale, siltstone and fine-grained sandstone 
layers. Thicker coal seams occur at greater depths. Water, perched on 
impermeable layers, is commonly found within 30 feet of the surface. 
Sustainable well yields probably would not exceed 5 gallons per minute. 
Small, manageable quantities of water may be encountered while surface 
mining. Proper operation and reclamation practices would reduce or eliminate 
increases in sediment to streams. 
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West-central Colorado Coal 
BLM, Montrose, Colorado 
FES, Undated (19787) 


This statement evaluates impacts of six underground mine and reclamation 
plans in a seven-county area of west-central Colorado. Elevations and annual 
precipitation range from 4,300 feet and 10 inches on the west at the Utah 
border, to 14,000 feet and 35 inches in the east near the Continental Divide. 
The mines are in the Little Book Cliffs, Grand Mesa, Somerset, and Carbondale 
coal fields. Most of the coal is in the Cretaceous Mesaverde Group/Formation 
but in the Little Book Cliffs Field, some of the coal is in the Anchor Mine 
Tongue of the underlying Mancos Shale. The area is in the Colorado Plateau 
and Eastern Rocky Mountain Provinces, and includes the southern Piceance and 
eastern Uinta Basins. The proposed mines would produce 10.54 million tons of 
coal by the year 1990. All mine entry would be from outcrops on valley 
sides. The major rivers draining the area are the Colorado, Gunnison and 
Uncompahgre. Slopes are sparsely vegetated and erode easily. Major river 
alluvium generally yields less than 25 gallons per minute but rarely as much 
as 500 gallons per minute to wells. Some terrace deposits yield up to 1,000 
gallons per minute to wells but the deposits are soon drained. Water quality 
is generally poor because of irrigation. Wells in coals and related sand- 
stone layers generally yield less than 10 gallons per minute. Coals and 
sandstones are generally drained near outcrops. Groundwater provides 0.4 
percent of the area's water yield and 1.3 percent of its total dissolved 
solids. Mining would affect coal and sandstone aquifers in less than 0.08 
percent of the study area, and would affect no existing wells. Mining could 
disturb stream channels in 0.03 percent of the study area. Water consumption 
could reduce water yield to Upper Colorado mainstem by 3,920 acre-feet per 
year, or 0.09 percent, and increase salt load by 0.26 milligrams per liter, 
0.05 percent, at the state line, and 0.16 milligrams per liter, 0.02 percent, 
below Hoover Dam. Sediment yield would decrease during mining but after 
return to normal. Statement includes site-specific assessments of the six 
proposed mines. 


Westmoreland Short-term Coal Lease 
BLM, Montrose, Colorado 
EAR, 1977 


This record assesses the impacts of leasing 2,230 acres of Federal coal, 
three miles northwest of Paonia, Delta County, Colorado. The coal would be 
mined underground as an extension of existing Orchard Valley mine. The coal 
is the 26-foot thick "D” seam of the Mesa Verde Paonia Shale Member dipping 3 
to 6 degrees northwestward on the southern flank of the Piceance Basin. 
Overburden ranges from zero at the outcrop to 2,000 feet three miles north. 
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Initial drilling disclosed no groundwater system and no major aquifers are 
anticipated. Water requirements of 45 acre-feet per year (28 gallons per 
minute) may be obtained from nearby Stevens Gulch alluvius. Testing 2 
indicated transmissivities ranging from 1,057 to 1,750 gallons per day per 
foot, and storage coefficients ranging from 0.0003 to 0.004. Water from two 
wells in the alluvium contained 405 milligrams per liter of dissolved solids, 
mostly bicarbonate. Diversions and sediment retention dams would maintain 
the local environmental condition of the water resources. 


Coal Amendment to the Williams Fork Management Framework Plan 
BLM, Craig, Colorado 
MFP-CA, 1982 


This document ammends the Williams Fork Management Framework Plan. The study 
area, 5,707 acres in Moffat and Routt Counties, 20 miles southwest of 
Steamboat Springs in northwestern Colorado, includes 5,063 acres of Federal 
coal potentially suitable for surface or underground mining. Parts of Fish 
and Middle Creek flood plains are considered unsuitable for coal mining or 
associated surface disturbance where 100-year flood depths would exceed 3 
feet. Sixty acres along Fish Creek are alluvial valley floors considered 
unsuitable if mining would interrupt, discontinue or preclude farming. The 
remaining land would be evaluated for suitability in detail in site-specific 
environmental impact statements if leased, and mine plans would be 
environmentally assessed. 
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GROUNDWATER GEOLOGY OF THE ROCK ISLANDs MONMOUTHs GALESBURGs 
AND KEWANEE AREAs ILLINOIS 

BRUECKMANNs JOHN E.7 GERGSTROMs POBERT E. 

ILLINOIS STATE GEOLOGICAL SURVEYs URBANA, 

ILLINOIS GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS 221, 1968. 
S56 Pe 164 FIGs 3 TABse 466 REFs APPEND.» 

Journal Announcement: SwWRAO324 

GROUNOWATER IN THE ROCK ISLAND, MONMCUTH, GALESBURG, AND 
KEWANEE AREAs ILLINOISs 1S OBTAINED FROM (1) SAND AND GRAVEL 
AQUIFERS WITHIN THE GLACIAL ORIFT; (2) SHALLOW BEDROCK 
AQUIFERS THAT ARE PRIMARILY DOLOMITE OF THE NIAGARAN SERIES 
(SILURIAN) AND THE KEOKUK-BURLINGTON LIMESTONE 
(MISSISSIPPIAN);: AND (3) DEEP BEDROCK AQUIFERSs PRIMARILY THE 
ORDOVICIAN ANCELL GROUP (GLENWOOD-ST. PETER SANDSTONE) 
AND THE CAMBRIAN IRONTON-GALESVILLE SANDSTONE. MOST PRIVATE 
WATER SUPPLIES GENEZ ALLY ARE OBTAINED FROM THE OEEP BEDROCK 
AQUIFERS. SAND AND GRAVEL AGUIFERS ARE SPARSELY DISTRIBUTED 
IN THE AREA. THE ESTIMATED TOTAL PUMPAGE OF GROUNDWATER ALONE IS 
162-531-000 GALLONS PER DAY FOR THE AREA, THIS CONSTITUTES 
ABOUT $0z OF THE ESTIMATED TOTAL PUMPAGE OF BOTH SURFACE AND 
GROUNDWATER AND SERVES ABouT 63% OF THE POPULATION, 
MUNICIPALITIES NOw USING GROUNDWATER CAN PROBABLY DEVELOP 
ADDITIONAL GROUNDWATER SOURCES TO MEET INCREASED DEMANDS IN THE 
FUTURE. (KNAPP-USGS) 


Magnitude and Frequency of Floods in Illinois 

Carnss Je Me 

U.S. Geological Surveys 599 bd. 

This report presents flood-peak data and methods of estimating 
the magnitude and frequency of floods for most streams in 
Illinois. 

Flood-frequency curves are given tor geged sites where 10 or 
more years of flood -‘ecords have been collected. Flood 
characteristics frou these curves were related, by 
multiple-regression analysiss to drainage basin characteristics. 
Regional equations are presented which relate flood-peak 
discharges to recurrence intervals of 1.254 26 Se 104 254 50¢ and 
100 years using drainage areas main-channel slopes rainfall 
intensitys and a regional factor as independent variables. These 
equations can be used to estimate the magnitude and frequency of 
floods at most ungaged sites where flood discharges are not 
significantly affected by regulation or urbanization. Graphs are 
presented for estimating flood magnitudes on some streams where 
the regionel equations are not applicable. 

The report contains a compilation of peak stages and discharges 
at gaging stations having 5 or more years of record. Where 
availables all floods above a selected base are included in the 
tabulations. Only the annual maximum floods are shown for other 
stations. 
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Frequency Analysis of Itlinots Floods Using Observed and 
Synthetic Streamflow Kecords 

Curtiss George WwW. 

U.S. Geological Survey Water-Resources Investigations 77-104, 
1977, 32 De 

Equations, applicable Statewide, for estimating flood 
magnitudes having recurrence intervals ranging from 2 to 500 
years for unregulated rural streamss with drainage areas ranging 
from 0.02 to 10090 square mites (0.05 to 254900 square 
kilometers), were derived by multiple regression analyses. A 
rainfall-runoff model was used in the synthesis of tlong-tere 
annual peak data for each of 54 small watersheds (drainage areas 
less than 10.2 square-miless 26.4 square-kilometers). Synthetic 
frequency curves generated from five long-term precipitation 
Stations were combined into one synthetic curve and then this 
Synthetic curve was combined with the observed station frequency 
curve to define the station frequency curve. Synthetic data from 
the 54 small streamss observed data at 33 smatl streamss and 
observed data at 154 larye streams were used in the analyses. 
The most significant independent variables in the regression 
analysis for estimating flood peaks on Illinois streams were 
Grainage areas slopes rainfall intensitys and an areal factor. 


Technique for estisating magnitude and frequency of floods in 
Illinois 

Curtiss Ge Wee 1977 

U.S. Geological Survey Water Resources Investigations 77-117, 
70 p. 


Time of Concentration and Storage Coefficient Values for 
Illinois Streams 

Grafs Julia Bes Garklavss Georges and Oberge Kevin A. 

U.S. Geological Survey water-Resources Investigations 82-13, 
March 19824 35 p. 

Values of time of concentration and storage coefficients two 
unit hydrograph parameterss are presented for 194 and 120 basins 
in Illinoiss respectively. tTabulated values consist of those 
computed by previous investigators as well as those computed for 
98 basins as part of this investigation. These additional values 
were computed by calibration of the U.S. Army Corps of Engineers 
Flood Hydrograph Package (HEC=-1). The significance of 
differences in method used by each investigator to compute these 
unit hydrograph parameters was evaluated by statistical 
comparison of four sets of time of concentration values and three 
sets of storage coefficient values. Because no difference due to 
method was identifieds it is concluded that all of the values in 
table 1 in this report can be used in any application for which 
time of concentration and storage coefficient are required. 


A Technique for Estimating Time of Concentration and Storage 
Coefficient Values for Illinois Streams 
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Grafs Julia BB. Garklavss Georges and Obergs Kevin A, 

U.S. Geological Survey s«ater-Resources Investigations 82-22, 
FParch 19824 10 p. 

Values of the unit hycrogreph parameters time of concentration 
(TC) and storage coefficient (R) can be estimated for streams in 
Illinos by a two-step technique developed from data for 98 gaged 
basins in the Stete. The sum of TC and R is related to stream 
length (L) and main channel slope (S) by the relation (TC # R sub 
e = 35.2 L exp(0.39) S exp(-0.78). Regionsl values of R/(TC + R) 
are used with values of (TC #¢ R) sub e@ to compute estimated 
values of time of concentration (TC sub ©) and storage 
coefficient (Red). The variaole R/CTC #8) tis not significantly 
correlated with drainage areas slopes or Lengths but does exhibit 
@ regional trend. That variable accounts for variations in unit 
hydrograph parameters caused by physiographic variables such es 
basin topographys flood plain developments and besin storage 
characteristics. 


Chemical Analyses of Surface Water in IlLlinoiss 1975-774 Volume 
IIlIlze Ohio River Tributaries and Mississippi River Tributaries 
South of [Illinois kiver Gesin 

Grasonse 0.7 Healys Re. we 

Geological Surveys Champaigns IL. Water Resources Div. 

Available trom National Technical Information Services 
Springfields VA 22121 as PL-299 Gide Price codes: 411 in paper 
copys A011 in microfiche. Geological Survey Water-Resources 
Investigations 79-254 1979. 2462 pe 1 Figs S Tabs 3 Ref.s 

Journal Announcement: SWRA1304 

Samples of surface water were collected and analyzed by 
the Illinois Environmental Protection Agency. The results from 
water years 1975 to 1977 are presenteac in three volumes. The 
history of sampling and analytical methods used during that 
period are summarized. Stream discharge data from recoras of 
the U.S. Geoloyical Survey are included for all sites where 
samples were collected at gaying stations or near enough that 
reliable discharge estimates could be made. Volume 111 
includes Ohio River tributaries and Mississippi River 
triovutaries south of Itlinois River basin. (Woodard-USGS) 


Chemical Analyses of Surface Water in Illinoiss 1975-77, 
Volume IIe Illinois River Basin and Mississippi River Tributaries 
North of Itlinois River Besin 

Grasonse 0.t Healys Re. We 

Geological Surveys Champaigns IL. Water Resources Div. 

Available from National Technical Information Services 
Springfields VA 22161 as Pu-299 913- Price codes: A113 in paper 
copys A01 in microfiche. Geological Survey wWater-Resources 
Investigations 79-244 1979. 282 pr 1 Fige 5S Tabs 3 Ret.s 

Journal Announcement: SwWRA1304 
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Saaples of surface water were collected and analyzed by 
the Illinois Environmental Protection Agency. The results froa 
water years 1975 to 1977 are presented in three volumes. The 
history of sampling ana analytical methods used during that 
period are summarized. Stream discharve data from records of 
the U.S. Geological Survey are included for all sites where 
samples were collected at gaging stations or near enough that 
reliable discharge estimates could be made. Volume II includes 
the Illinois River basin and Mississippi River tributaries north 
of Illinois River basin. (wWoodard-USGS) 


Chemical Analyses of Surtace Water in Itllinoiss 1975-77, 
Volume Iv Des Plaines River Basin and Lake Michigan 

Grasons 0D. Healys Re we 

Geological Surveys Champaigns IL. Water Resources Div. 

Available from National Technical Information Services 
Springfield, VA 22161 as FB-299 912 Price codes: 410 in 
paper copye AQ} in microfiche. Geological Survey 
water-Resources Investigations 79-234 1979+ 218 ps 1 Fige S Tabs 
3 Ret. 

Journal Announcement: SWRA1304 

Samples of surface water were collected and analyzed by the 
ILlinois Environmental Protection Agency. The results from water 
years 1975 to 1977 are presented in three volumes. The history 
of sampling and analytical methods used during that period are 
Summarized. Stream discharge data from records of the U.S. 
Geological Survey are included for att sites where sasples 
were collected at gaging stations or near enough that 
reliable discharge estimates could be made. Volume I includes 
the Des Plaines River basin end Lake Michigan. (Woodard-USGS) 


Chemical Analyses of Surface-wWater in Illinoiss 1958-74 Volume 
111 

Healys Re. Wee and Tolers LL. 6. 

U.S. Geological Survey water-Resources Investigations 78-24, 
1978. 354 p. 

Samples of surface water were collected and analyred by the 
Illinois Environmental Protection Agency and its predecessors the 
Stream Pollution Control bureau of the Illinois Department of 
Public Health. The results for the period 1958 to 1974 are 
presented in tabular form and the history of sampling and 
analytical methods are summarized. Stream discharge data from 
records of the U.S. Geological Survey are included for all sites 
where samples were collecteco at gaging stations or near enough 
that reliable discharge estimates could be made. 


River Mileages and Orainaye Areas for Illinois Streams - Volume 
Te Illinois except Illinois River basin 

nealys Re We 

U.S. Geological Survey water-Resources Investigations 79-110, 
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River mileages are presented for points of interest on Illinois 


streams draining 10 square miles or more. Points of interest 
include bridgess cGamss gaging stationss county liness hydrologic 
unit boundariess and major tributaries. Drainage areas are 


presented for setected sitess including total drainage area for 
any streams draining at least 100 square miles. 


River Mileages and Drainage Areas for Illinois Streams - Volume 
2 Illinois River basin 

Healys R. we. 

U.S. Geological Survey Water-Resources Investigations 79-111, 

River mileayes are presented for points of interest on Illinois 
streams draining 10 square miles or more. Points of interest 
include bridgess damss gaging stationss county liness hydrologic 
unit boundariess anc major tributaries. Drainage areas are 
presented for selected sitess including total drainage area _ for 
any streams draining at least 100 square miles. 


Chemical Analyses of Surtace Water in Illinoiss 1958-74 Volume 
l 

Healy and L.G. Toler 

U.S. Geological Survey water-Resources Investigations 78-22 

Samples of surface water were collected and analyzed by the 
ILlinois Environmental Protection Agency and its predecessors the 
Stream Pollution Control Bureau of the Illinois Department of 
Public Health, The results for the period 1958 to 1974 are 
presented in tabular form and the history of sampling and 
analytical methods are summarized. Stream discharge data from 
records of the U.S. Seological Survey are included for all sites 
where semples were collected at gaging stations or near enough 
that reliable discharge estimates could be made. 


Chemical Analyses of Surface Water in Il linoiss 1958-74 Volume 
11 

Healys Re. Wer and Tolers Le. Ge 

U.S. Geoloyical Survey wWater-Resources Investigations 78-23, 

Samples of surface water were collected and analyzed by the 
Illinois Environmental Protection Agency and its predecessors the 
Stream Pollution Control Gbureau of the Illinois Department of 
Public Health. The results tor the period of 1958 to 1974 are 
presented in tabular form and the history of sampling and 
analytical methods are summarized. Stream discharge data from 
records of the U.S. Geological Survey are included for all sites 
where samples were collected at gaging stations or near enough 
that reliable discharge estimates could be made, 


HYDROGEOLOGIC DATA FROF FOUR LANDFILLS IN NORTHEASTERN ILLINOIS 
HUGHES-s Ge Mee LANDON, R. Aw? FARVOLUEN, R. N. 
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ILLINOIS STATE GEDSLOGICAL SURVEYs URBANA, 

ENVIRON GEOL NOTE NO 266 ILt STATE GEOL SURVs MAR 1969. 4&2 Fe 
S$ FIGe 8 TABs 2 REF. GRANT WO. $-001-01-00006-02.- 

Journal Announcement: SWRAUZTS 

SANITARY LANDFILLS AT & SITES IN ILLINOIS WERE ORILLEOD AND 
SAMPLES OF WATER AND SOLID MATERIALS WERE ANALYZED TO 
DETERMINE THE HYDROGEOLOGIC CONDITIONS AND EFFECTS oF WASTE 
DISPOSAL IN GLACIATED TERRAIN. THE TABULATED OATA INCLUDE 
SITES OF PIEZOMETERS AND SAMPLES» ORILLERS LOGSs SIEVE ANALYSES 
OF EARTH MATERIALSs CLAY MINERAL ANALYSESs CHEMICAL ANALYSES OF 
LEACHATE AND GROUNDWATERs AND NEUTRON ACTIVATION ANALYSES. THE 
LANDFILL MAPS INCLUDE PIEZOMETER LOCATIONSs LOCATIONS OF CROSS 
SECTIONS» AND WATER TABLE CONTOURS. (CKNAPP-USGS) 


HYOROGEOLOGY OF SOLID WASTE OISPOSAL SITES IN NORTHEASTERN 
ILLINOIS 

HUGHES+ G. Met LANDONs A. FARVOLDENs RR. Ne 

ILLINOIS STATE GEOLOGICAL SUPVEYs URBANA, 

FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, Ue Se 
GOVERNMENT PRINTING OFFICEs WASHINGTONs OO. Ce 20402 PRICE 
$1.50. REPORT Sw-120- UeSe« ENVIRONMENTAL PROTECTION AGENCYs 
1971. 154 Pe 28 FIGs 20 TABse 85 REFe 8 APPEND.» 

Journal Announcement: SwRAOS1O 

HYDROGEOLOGIC AND WATER QUALITY STUDIES OF FIVE LANDFILLS IN 
NORTHEASTERN ILLINOIS WERE CARRIED OUT OVER A FOUR-YEAR PERIOD. 
THE DISTRIBUTION AND CONCENTRATION OF DISSOLVED SOLIOS IN 
THE VICINITY OF FOUR OF THESE LANDFILLS WAS CONTROLLED BY THE 
CONFIGURATION OF THE GROUND-“WATER FLOW SYSTEM. THE MAJOR 
FACTORS INFLUENCING THE ATTENUATION OF THE OISSOLVED SOLIOS 
AFTER THEY HAVE LEFT THE LANDFILL APPEAR TO BE THE PARTICLE SIZE 
OF THE EARTH MATERIALS THROUGH WHICH THESE ODOISSOLVED SOLIOS 
MOVE AND THE DISTANCE THAT THEY MOVE. PRECIPITATION IWN 
NORTHEASTERN ILLINOIS IS ADEQUATE NATURAL ENVIRONMENT Is NOT 
CAPABLE OF CONTAINING OR ASSIMILATING THIS LEACHATE THE 
LANDFILLING OPERATION CAN PROBABLY GE MADE SAFE BY LINING THE 
DISPOSAL SITEs BY COLLECTING AND TREATING THE LEACHATE 
oR BY OTHER RELATIVELY SIMPLE ENGINEERING PROCEOURES. 
(DAVIS=CHICAGO) 


Low-Flow Frequencies of Illinois Streams 

Laras 0. G. 

Illinois State Division of Waterwayss 19704 317 0. 

This report contains low-flow data and regionalized low-flow 
frequency curves for all areas in Illinois where at least § five 
years of record (through 1956) have been collected. 

In the first section minimum average flows for periods of 14 7- 
1S¢ 30+ 60 1204 and 183 Gays are tabulated for the benefit of 
those who are interested in the amount of flow available in the 
stream with minor or no storage. Data for 124 244 and 60 months 
are also included in the tables for those concerned with the 
minimum expected inflow into large impounding reservoirs. Six 
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seperate regionalized frequency curves for each station have been 
fitted om the plotted data. These curves evaluate the siniaua 
average flow expected in periods of 74 154 304 604 1204 and 183 
days respectively. 

In the second section @ technique 1s derived to serve as 4 


guide in fitting frequency curves to observed data on a 
regionalized basise ana for the purpose of extrapolating 
short-tera records. This technique is based on relations 
empirically developed between low-flow and flow-duration 
parameters. The advantaye of using this approach of 


regionalization and synthesis of frequency curves is that methods 
for the synthesis and reygionalization of duration curves are 
already aveilseble (Mitchells, 1957)4 “Flow Duration of Illinois 
Streaas.” 


Drainage areas for Illinois Streams 

Ogetas K. M. 

U.S. Geological Survey Water-Resources Investigations 13-75, 

Drainage areas were tabulated for all streams in Illinois which 
drain over 100 squere miless at sites where streamflow data have 
been collected and at other selected locations. Areas were 
planimetered on U.S. Geological Survey topographic quadrangle 
maps and vbaelenced to known areas taken from Smithsonian 
Geographical Tables of areas of quadrilaterals of the earth's 
surface (procedures and stanuards recommended by Subcommittee on 
Hydrologys Federal Inter-Ayency River Basin Committee). Streams 
are tabulated in sequence? firsts the Ohio River basins followed 
by the St Lawrence River basins and finallys the Mississippi 
River basin. Streams are listed in downstream orders starting at 
the headwaters; the rank of the stream system within each basin 
is indicated by indention. At sites where streamflow data had 
been collecteds previously assigned U.S. Geological Survey 
eight-digit numbers are used. These numberss which describe 
unique sitess increase in downstream order. All locations are 
identified by reference to @ towns tland-line tlocations 
topographic quadrangles and county at the point where the 
drainage area was determined. An alphabetical index is provided, 


Hydrologic effects of storing Liquified sludge in strip-mined 
land 

Pattersons Ge LL. 

U.S. Geological Survey Water Resources Investigations 82-40467., 
30 p. 

The water table near four sewage sludge storage basins in a 
strip-minec area of western Itlinoiss has risen about 10 feet 
since the basins were constructed in 1971, Two-dimensional 


modeline " ground-water flow in the mine spoil indicates that 
the -. © ts caused by leakage from storage basin 1. The 
hydrol. » c*paerameter values producing the best fit between 


cOM ut. and observed head values are 7 X 10 expl-6) feet per 
seco.o for the hydraulic conductivity of the mine spoils 4 x 10 
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exp(-9) feet per second (1.51 tnches per year) for the areal 
recharge raters, and 5.6 * 10 exp(-8) feet per second 21.1 inches 
per year) for recharge from oasin 1. Fhe model indicates that 
the volume of water leaking from basin 1 is 914600 cubic yards 
per year. 

The principal components of the sewage sludge after the solids 
have been removed are alkalinitys nitrogens phosphoruss and 
thloride. In grounc -ater away from the storage basinss the 
principal cation was magnesiums whereas in that near the basinss 
the principal cation was sodiue,. Components in higher 
concentrations near the tvasins were sodiume- alkalinitys and 
chloride. Sulfate was the principel anion in both areas. 
Because the sodiv@e and chloride concentrations in the sludge were 
too low to cause the higher concentrations in the ground waters 
the strip-mine spoil usec in constructing the basins was 
considered to be the major source of these constituents, This 
spoil had been soved from its original location and unweathered 
surfaces exposeds which allowed dissolution of carbonate and 
chloride and release of sodium through cation exchange. 


Hydrologic Characteristics of Surface-Mined Land Reclaimed by 
Sludge Irrigations Fulton Countys Illinois 

Pattersons Ge. Lee Fuentess Re Fae ana Tolers Le. Ge 

U.S. Geological Survey wWater-Resources Investigations 82-16, 
August 1982, 30 p. 

Analyses of water samples collected at four stream-monitoring 
stations in an area surface mined for coal and being reclaimed by 
sludge irrigation show the principal metals to be sodiums 
calciums and magnesium and the principal non-metais to be 
chlorides sulfates and bicarbonate. Comparisons of yearly mean 
chemical concentrations show no chunging trends since the 
reclamation begans nor are there apparent differencess attributed 
to sludges between stream stations unstream and downstream from 
the site. Yearly suspended-sediment loads and discharge 
relationships between stations upstream and downstream from the 
site also are not notably different. Discharge hydrographs of 
two tributary streams draining the site show @ delayed response 
to precipitation compared with other streamss owing to the 
damping effect of several upstream strio-mine lakes. 

The shape of the water-table surface generally follows the 
irregular topography. Monthly water-level fluctuations in wells 
were dependent on the surface material penetrated (mined or 
unmined) and their proximity to surface discharge. The largest 
fluctuations were in unmined land away from discharges whereas 
the smatlest were in mined land near discharge. The water table 
is closer to the surface in unmined land than in mined land, 

The chemical characteristics of ground water are typical of 
those in mined areas a8 Shown by high concentrations of sulfates 
calciums magnesiuns chlorides irons tine, and manganese. 
Howevers no changes in ground-water quality attributable to 
reclamation were identified, 
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Water Quality in the Sugar Creek Basins Bloomington and Normals 
IL linois 

Prughs Byron Je Ife 

Water-Resources Investigations 78-78, 19784 40 o. 

Sugar Creeks within the twin cities of Bloomington and Normals 
Illinoiss has differences in water quantity and quality as a 
result of urban runoff end overflows trom combined sewers. 

Water-quality date from five primary and eight secondary 
locations showed three basic types of responses to climatic and 
hydrologic stresses. Streae teeperatures and concentrations of 
Gissolved oxygens semonia nitrogens total phosphorus, biochemical 
oxygen demands and fecal bacteria showed seasonal variations. 
Conductivity (Cdissolwed solids). pHs chlorides and suspended 
solids concentrations varied more closely with stream discharges. 
Total organic carbons total nitrogens total phosphorus. 
biochemical oxygen desands and fecat colifora and fecal 
streptococcal bacteria concentrations exhibited variations 
indicative of initial flushing action during store runoff. 

Selected anatyses for herbicidess insecticidess and other 
complex organic compounds in solution and in bed material showed 
that these constituents were coming from sources other than the 
municipal sanitary treatment plant effluent. Analyses for 10 
common setais: arsenice cadmiums chromiums coppers irons leads 
manganeses mercurys mickels and zinc showed changes in 
concentrations below the muncipal sanitary plant outfall. 


Report. 


A proposed streaatlow data programs for Illinois 
Stebers CC. Rese 1970 
U.S. Geological Survey Open-File Reports 73 p. 


Some chemical characteristics of mine drainage in Illinois 
Tolere Ls Gee 1980 
U.S. Geological Survey Open-File Report 80-4164 47 pp. 


Some chemical characteristics of mine drainage in Illinois 

Tolers Le Ges 1982 

U.S. Geological Survey water-Supply Paper 2078 

Surface mining tor coal in Iilinois has affected runoff fro 
the mined areas and altered water quality in the streams. 
Average annual sulfate loads in streams are 3-000-4,-000 tons per 
square mile of mined land in the big Muddy and Saline River 
besins in southern Illinois. Relatively high concentrations of 
dissolved aluminums arsenics chromiums coppers irons manganeses 
ano zinc «ere commonly aessociated with concentrations of sulfate 
greater then about 27000 milligrams per liter. 
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GROUNDWATER APPRASIAL OF THE SKILLET FORK BASIN ABOVE WAYNE 
CITY AND HEL™ RESERVOIR SITEs ILLINOIS 

WATKINSs FRANK A, JR 

GEOLOGICAL SURVEYs wASHINGTONs 0.C. 

US 9OTH CONGRse 2ND SESSe SENATE BOC NO 964 VOL 2e APPEND Je 
P 266-2754 1968. 10 Pe & FIGs 1 TAB. 

Journal Announcement: SwWRAU2Z23 

MODERATE TO LARGE SUPPLIES oF GROUNDWATER ARE NOT 
AVAILABLE In THE SKILLET FORK BASIN ABOVE WAYNE CITYs 
ILLINOIS BECAUSE OF THE LACK OF NATURAL SUBSURFACE STORAGE AND 
PERMEABLE AQUIFERS. THE ONLY NEANS OF OBTAINING WATER 
SUPPLIES wiTH A SUSTAINED YIELO GREATER THAN 1.76 CESe WHICH 
REPRESENTS THE STREAMFLOw EXCEEDED 90% of THE TIME, 1s 
THE CONSTRUCTION OF A RESERVOIR IN THE BASIN TO STORE WATER 
AND IMPROVE ITS QUALITY. (CanNAPP-USGS) 


GROUNDWATER APPRAISAL OF THE LITTLE WABASH BASIN ABOVE THE 
GAGE BELOW CLAY CITY AND THE LOUISVILLE RESERVOIR SITE, ILLINOIS 

WATKINSs FRANK A. JRF NYMANs DALE Je 

GEOLOGICAL SURVEYs WASHINGTON, 0.C. 

uS 90TH CONGR», 22ND SESSe SENATE DOC NO 96e VOL 2e APPEND Jeo 
P 252-2634 1966. 1? Pe * Fits 1 TAB.e 

Journal Announcement: SwWwRAU225 

MODERATE TO LARGE SUPPLIES OF GROUNDWATER ARE AVAILABLE 
FROM SAND AND GRAVEL DEPOSITS IN SOME AREAS OF THE LITTLE WABASH 
RIVER BASINe ILLINOIS AND ARE POSSIALE IN OTHER AREAS IF 
THE DEPOSITS ARE THICK AND AKEALLY EXTENSIVE. OEOXYGENATION IS A 
PROBLEM IN THE STREAMSs DURING LOW-FLOW PERTOOSs FROM ABOVE 
THE DAMSITE OOWNSTREAM TO AT LEAST THE GAGE BELOW CLAY CITY. AT 
THE GAGE BELOW CLAY CITY THE TOTAL DISSOLVED SOLIOS ARE AT TIMES 
GREATER THAN SOO PPM DUE TO HIGH SULFATES OR HIGH CHLORIDES OR 
BOTH. <A DAM AT THE LOUISVILLE SITE WOULD wWELP BOTH THESE 
CONDITIONS. (KNAPP -USGS) 


Index to Water Resources Oata for Illinois 

Winget. Be Ec 

Geological Surveys Champaigns Ill, Water Resources Div. 

Water-Resources Investigations 76-87 (open-file report), 1976. 
81 ve & tabd.e 

Journal Announcement: SwRal006 

This index to water resources data for ILttlinois includes 
14275 sites where surface-water and ground-water data were 
collected through December 314 11975. The index is the first 
comprehensive tabulation of data collected in Ittlinots by the 
U.S. Geological Survey: data cullection began in 1905. 
Information included are the county codes Grainage afeer 
Gatun, type of data availables period of records where date are 
fileds and the name of the current cooperating agency. The 
surtece-water index is Listed sequentially by station nuaber and 
iso alphabetically by station name, Station numbers for the 
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ground-water index ere grouped by counties. The hydrologic 
unit index shows ail sites and is listed by the 
respective hydrologic boundaries. (Woodard-USGS) 


Water Resources Activities in Itllinoiss published annually 
since 1976. 

Wingets DB. E. 

Geological Surveys Champaignse IL. Water Resouces Div. 

Itlinois District reports. 

These reports detail the activities of the U.S. Geological 
Surveys Water Resources Vivision in Llilinois. 

(Woodard=-USGS) 


Hydrology of Area 254 Eastern Regions Interior Coal Provinces 
Illinois 

Zuehiss E. Ent Ryans Ge Let Pearts D0. Bot Fitzgeralds K. K. 

Geologicel Surveys Urbanas IL. Water Resources Div. 

Geological Survey Open-File Report 81-636 (WRI)s September 
1961. 66 Des 

Journal Announcement: SwWRA1511 

The eastern region of the Interior Coal Province has been 
divided into 11 hydrologic study areas. Area 254 located in 
west-central Itlinoiss includes the Spoon River and smait 
tributaries to the Illinois River. Pennsylvanian age rocks 
underlie most of the study area. Illinois, with the largest 
reserves of bituminous coals is second only to Montana in 
total coal reserves. Loess soils cover most of the study area. 
Agriculture is the dominant land use. Surface water 
provides 97% of all the water used. collected at over 31 
sites. Analysis for specific conductances pHs alkalinitys 
irons manganeses sulfate and many trace elements and other 
water-quality constituents have been completed. These data are 
available from computer storage through the National water Data 
Storage and Retrieval System (WATSTORE). CUSGS) 


Hydrology of area 35+ Eastern Regions Interior Coal Provinces 
Illinois end Kentucky 

Zuehtis, E. Eee Ryans Ge Les Peart, dD. Bee and Fitzgeralds Ke 
Kes 1981 

U.S. Geological Survey Water Resources Investigations Open-File 
Report 81-4034 68 per Cincludes Shawnee National Forest area). 


GEOLOGY FOR PLANNING IN ST. CLAIR CUOUNTYs ILLINOIS 

ILLINOIS STATE GEOLOGICAL SURVEYs URBANA, 

ILLINOIS STATE GEOLOGICAL SURVEY CIRCULAR 4654 1971. A. 
M. JACOBS COMPILER. 35 Pe & FIGe 8 TABs 63 REF.e 

Journal Announcement: SWRA0619 

ST. CLAIR COUNTY LIES IN SOUTHWESTERN ILLINOIS ACROSS THE 
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MISSISSIPPI RIVER FROM ST. LOUISs MISSOURI. ONE-FIFTH OF THE 
TOTAL LAND SURFACE OF 673 SQUARE MILES IS ON FLOOD PLAINS OF THE 
MISSISSIPPI AND KASKASKIA RIVERS AND SILVER CREEK. THE FLOOD 
PLAINS ARE UNDERLAIN BY AS MUCH AS 120 FEET OF GRAVELs SANDs 
SILTs AND CLAY. THE REMAINING FOUR-FIFTHS OF THE LAND SURFACE IS 
ON UPLANDS THAT CONTAIN FLAT OR DISSECTED PLAINS» LOW 
RIDGES AND MOUND-SHASPED HILLS» ABOUT 20 SQUARE MILES OF STRIP 
MINES» AND AN AREA OF KARST TOPOGRAPHY. MINERAL AND WATER 
RESOURCES ARE ABUNDANT IN THE COUNTY. WATER RESOURCES INCLUDE 
GROUNDWATER FROM NEAR-SURFACE UNCONSOLIDATED DEPOSITS AND 
FROM BEDROCK AND SURFACE WATER FROM THE MISSISSIPPI RIVER. IN 
SOME AREAS GEOLOGIC CONDITIONS IMPOSE LIMITATIONS ON THE USE OF 


LAND FOR PARTICULAR PROBLEMS PRECLUDE USE FOR THOSE 
PURPOSES. RARELY ARE THE LIMITATIONS SEVERE ENOUGH THAT 
THEY CANNOT BE OVERCOME BY AVAILABLE ENGINEERING AND 
CONSTRUCTION TECHNIQUES, THIS GEOLOGIC INFORMATION WAS 
PREPARED FOR LAND-USE AND RESOURCE PLANNING ON A 


COUNTY-WIDE SCALE. (CWOODARD-USGS) 


water Resources Data for Illinoisse published annually since 
1975 River Basin 

Geological Surveys Urbdanas IL. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161. 

Water resources data for Illinois consist of records of 
Stages discharges and water quality of streams; stage and 
contents of takes and reservoirs: and water levels and water 
quality of ground-water wells. Additional water data were 
collected at various sites not involved in the systematic 
data-collection program and are published as miscellaneous 
measurements and analyses. These data represent that part of the 
National Water Data System operated by the U.S. Geological Survey 
and cooperating States locals and Federal agencies in Illinois, 
(USGS) 


WATER RESOURCES INVESTIGATIONS IN ILLINOIS, 1977 

GEOLOGICAL SURVEYs WASHINGTONs 0O.C. 

GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS FOLDERs 1 SHEETs 
1977. 6 FIGs 1 MAP.e 

Journal Announcement: SwWRAUSTS 

THE WATER RESOURCES STUDIES AND INVESTIGATIONS OF THE U.S. 
GEOLOGICAL SURVEY IN ILLINOIS ARE SUMMARIZED. A SELECTED 
BIBLIOGRAPHY OF MATERIAL CCNCERNING THE STATE IS INCLUDED. A 
LIST IS GIVEN OF STATE ANDO FEDERAL AGENCIESs COUNTIES» 
AND CITIES WHO COOPERATE IN OIFFERENT PARTS OF THE PROGRAM, THE 
HYDROLOGIC DATA NETWORK CONSISTS OF 173 PRIMARYs SECONDARYs AND 
WATER MANAGEMENT STREAMFLOW STATIONS? 6 GOUNDWATER OBSERVATION 
WELLS? AND 7 WATER QUALITY OBSERVING SITES. SMALL STATE MAPS 
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SHOW AVERAGE ANNUAL PRECIPITATIONs DISCHARGE OF PRINCIPAL 
RIVERS» AND AREAS OF FLOOD INUNDATION. A MAPs SCALE 50 MI TO 
THE IN.» SHOWS BY SYMBOLS» NUMBERS,» AND COLORED OUTLINE THE 
HYDROLOGIC DATA NETWORK AND INVESTIGATIONS IN ILLINOIS IN JUNE 


1968. (WOODARD-USGS) 
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A water-quality assessment of the Anderson River watersheds 
Crawfords Duboiss Perrys ana Spencer Countiess Indiana 

Ayerss ™. Awe 1975 

U.S. Geological Survey Open-File Report 75-3254 23 po. 


A water-quality assessment of the Middle Fork Anderson River 
watersheds Crawford and Perry Countiess Indiana 

Ayerss M. Asse 1978 

U.S. Geological Survey Open-File Report 78-71, 31 p. 


A wWater-GQuality assessment of the Prairie Creek Watershed Vigo 
Countyse Indiana 

Ayerss Mark A. 

U.S. Geological Survey Open-File Report 75-5154 19 po. 

A water-quality assessment of the Prairie Creek watershed was 
made April 1 to Se 1976, Stream waters were a calcium 
bicarbonate type with moderately tow dissolved solids content 
except where affected by drainage from coal mines in the 
headwaters. Dissolved manganese values were above the desired 
level of 0.05 milligram per litre at all but two sites sampled. 
Stream waters contained less than 0.05 milligram per litre 
dissolved phosphoruss and dissolved nitrate concentrations ranged 
from 0.8 to 2.9 milligrams per litre. Fecal coliform bacteria 
concentrations ranged from 150 to 34500 colonies per 100 
millilitres. Fecal streptococci concentrations ranged from 450 
to 2300 colonies per 10U millilitres. The concentration of 
dieldrin in bed materials increased in a downstream direction in 
Prairie Creek from about 2 to 6 micrograms per kilogram. About 
1S micrograms per kitogram PCB compounds were found in an 
upstream sampling site and 2.3 micrograms per kilogram DOT were 
found in a downstream sampling site. The Prairie Creek benthic 
communities at two sites were 80 percent midge and black fly 
larvees with diversity indices of 2.7 and 2.8. 


Gazetteer of Coal-Mine Lakes in Southwestern Indiana 

Bobos Le Le 

Geological Surveys Indianapoliss IN. Water Resources Div. 
report)s June 1979. 107 pe 54 Fige 2 Tabs 135 Ref.es 

Journal Announcement: SWRA1303 

This gazetteer is a catalog of lakes formed by surface coal 
mining in southwestern Indiana that are 0.5 acre or targer 
ana in nonactive mine areas. Approximately 1-000 of the lakes are 
listed by 7.5-minute quadrangle topographic-map names 
lake-identification numbers latitude and longitudes and county. 
Other data given are shape of lakes maximum Lengths mean width, 
Length and development of shorelines surface areas orientations 
presence of a stream inlet or outlets and geologic data 
(geologic formation of area surrounding the lake and the mined 
coal-bed member). Field data (sampling date, pHs specific 
conductances apperent color of lakes and general vegetation 
along the shoreline) were collected for 287 of the lakes. The 
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apparent colors of the lekes observed were varying shades of 
aquas blues browns, Lime greens reds and green. Eighty percent of 
the lakes sampled were green. (Woodard - USGS) 


Ground and surface-water quality and hydrologic data from in 
and around an active surface coal-mines Clay and Vigo Countiess 
Indiana 

Bobos Le. Lev and Etkenberrys S. Ens 

U.S. Geological Survey. 

Few data exist from reclaimed surface coal mines to evaluate 
water quality and hydrologys particularly in areas where high 
acid-production potential material is selectively buried. 
Because so few data exist from these regionss a study was done to 
determine the effects of movern mining and reclamation on both 
yround end surface water in and around an active reclained 
surface coal mines Clay and Vigo Countiess Indiana. 

From September 1977 through February 19804 water quality and 
hydrologic data were collected from 41 wells and 24 stream sites. 
Lang use in the study area wast agricultural and forested, 
affected and unaffected by mining operationss and reclaimed and 
unreclaimed surface coal mine. 

Field measurements included water temperatures specific 
conductances pHs Ehs dissolved oxygens ground-water elevations 
and streaaflow. water samples from welis and streams were 
analyzed for concentration of major cations and anionss 
a@ikalinitys hardnesss aluminums irons manganeses trace elements, 
organic caroonse phosphorous and dissolved-solids residue at 180 
Gegrees Celsius. 

Ferrous iron concentrations were determined in water saaples 
from selected wellss and percent sulfur by weight and potential 
acicity were determined in split-drive reclaimed-cast-overburden 
samples. Additional analyses of stream samples done to determine 
(1) concentrations of elements absorbed onto streambed materials, 
(2) concentrations and particle size of suspended-sediment waters 
anc (3) populations and Shannon diversity indices of 
phytoplankton in water. 


Water-Quality and other Hycrologic Data collected in and around 
@ surface coal mines Clay and Vigo Countiess Indianas 1977-80 

Bobos Linda Les and Eikenberrys Stephen E. 

U.S. Geological Survey Open-File Report 82-659, 117 p. 

Few date are available for evaluating water-quality and other 
hydrologic properties in and around surface coal miness 
particularly in areas where material having a high 
acid=-production potential is selectively buried, This report 
contains hydrologic data collected in coal-mining areas in Clay 
and Vigo Countiess Indianas from September 1977 through February 
1980. Methods of sampling and analysis used in collecting data 
are also described. 

The date include field and laboratory measurements of water at 
41 wells and 26 stream sites. Variables measured in the field 
include water temperatures specific conductances ple Ehe 
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Gissolved oxygens ground-water levelss and streamflow; and in the 
laboratorys concentrations of major tonss alkalinitys hardnesss 
trace elements (in this reports elements having concentrations of 
1 milligram per liter or less)s organic carbons phosphoruss and 
dissolvec solids. Other variables measured in the laboratory 
include ferrous iron concentration of water samples trom selected 
wellss percent sulfur by weight and the potential acidity of core 
samples of reclaimed cast overburdens concentrations of elements 
adsorbed on streambed materialss concentrations and particle size 
of suspended sediment in waters and populations and Shannon 
Giversity indices of phytoplankton in water. Dissolved-solids 
concentrations and pH of yround water ranged from 173 to 5,130 
milligrams per Liter and from 6.1 to 8.9 respectivelys and of 
surface waters from 120 to 44100 milligrams per Liter and from 
6.1 to 8.8% respectively. 


Evaluation of ground-water qualitys coal mining regions 
southwestern Indiana. (Soon to be published). 
Wobor L. Lev and Martins J. OD. 


Water-Quality Assessment of the Cypress Creek watersheds 
Warrick Countys Indiana 

Bobos Le Les Peterss C. A. 

Geological Surveys Indianapoliss IN. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PBB0-221989+ Price codes: 404 in paper 
copys A011 in microfiche, Geological Survey Water-Resources 
Investigations 80-354 May 1980. 67 pe 17 Figs 12 Tabs 34 Ref.e 

Journal Announcement: SwWRA1410 

The U.S. Soil Conservation Service needs chemical, 
biologicals, microbiological, and hydrological data to 
prepare an environmental evaluation of the water quality in the 
Cypress Creek watersheds warrick Countys Ind.s before plans can 
be devised to (1) improve water qualitys (2) minimize flooding, 
(3) reduce sedimentations, and (4) provide adequate outlets for 
drainage in the watershed. The U.S. Geological Survey obtained 
these data for the Soil Conservation Service in @ water-quality 
survey of the watershed from March to August 1979. Past and 
present surface coal mining is the factor having the 
greatest impact on water quality in the watershed. The upper 
reaches of Cypress Creek receive acid-mine drainage from a 
coal-mine waste slurry during periods of intense rainfall. AL 
the remaining tributariess except Summer Pecka ditchs drain 
mined or reclaimed tands. The general water type of Cypress 
Creek and most of its tributaries is calcium and magnesium 
sulfate. In contrasts the water type at background site 21 on 
Summer Pecka ditch is calcium sulfate. Specific conductance 
ranged from 4670 to 4730 micromhos per centimeter at 25 
degrees Celsiuss and pH ranged from 1,2 to 8.8. Specific 
conductances hardness-s and concentrations of major ions 
and dissolved solids were highest in tributaries affected by 
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mining. The pl was lowest in the same tributaries. 
Concentrations of irons manganeses and sulfate in water 
samples and chlordanes DOTs and PCBs in streambed samples 
exceeded water-quality Limits set by the U.S. Environmental 
Protection Agency. (USGS) 


HYDROGEOLOGY OF THE PRINCIPAL AQUIFERS IN SULLIVAN AND GREENE 
COUNTIESs INDIANA 

CABLE, Le Wee ROWISONs ve Me 

GEOLOGICAL SURVEYs INDIANAPOLISs IND. 

INDIANA DEPARTMENT OF WNATURAL RESOURCES DIVISION OF WATER 
BULLETIN NO 354 1973. 26 Pe 8 FIGs 3 PLATEs 4&4 TABs 28 REF Le 

Journal Announcement: SWRAU708 

THE ROCKS THAT UNDERLIE SULLIVAN AND GREENE COUNTIESs INDIANA, 
MAY BE PLACED IN TWO GENERAL CATEGORIES=--CONSOLIDATED AND 
UNCONSOLIDATEO. BASED ON THEIR WATER=-BEARING PROPERTIES THE 
CONSOLIDATED ROCKS ARE SUBDIVIDED INTO THREE MAJOR HYDROLOGIC 
UNITS. AQUIFERS IN UNIT 1 ARE RELATIVELY THICKBEDDED LIMESTONE 
AND SANDSTONE GODIES. THE AVERAGE YIELO FROM WELLS IN THIS UNIT 
1S 10 GPM WITH YIELOS OF AS MUCH AS 100 GPM REPORTED. THE 
AGUIFERS OF UNIT 2 ARE SANDSTONE BODIES WHICH OCCUR THROUGHOUT 
THE STRATA OF THIS UNIT. THE AVERAGE YIELD OF WELLS IN THIS UNIT 
1S 5 GPM» AND MAXIMUM YIELOS ARE ABOUT 20 GPM. UNIT 3 IS SIMILAR 
IN MOST RESPECTS TO UNIT 22 HOWEVERs IN THIS UNIT THERE ARE FEWER 
WATER=BEARING SANDSTONE BODIES ANDs AS A CONSEQUENCE>s 
AUMEROUS ORY HOLES ARE ORILLED. AQUIFERS IN THE UNCONSOLIDATED 
ROCKS OF THE 

REA ARE COARSE SAND AND GRAVEL DEPOSITS LOCATED PREDOMINANTLY 
ALONG THE STREAM VALLEYS. THE VALLEYS OF THE WABASH AND WHITE 
RIVERS CONTAIN THE THICKEST AND, THEREFORE, THE BEST 
UNCONSOLIDATED ROCK AQUIFERS. YIELOS FROM WELLS IN THESE AQUIFERS 
AVERAGE 350 GPM WITH YIELOS OF AS MUCH AS 1,000 GPM REPORTED. 
ANALYSES OF OVER 300 WATER SAMPLES INDICATE THAT THE CONSOLIDATED 
ROCKS OF THE AREA YIELD CALCIUM BICARBONATE, SODIUM BICARBONATE, 
AND SODIUM CHLORIDE WATER, AND THE UNCONSOLIDATED ROCKS 
YIELD CALCIUM BICARBONATE WATER. (CWOODARD=-SGUS) 


Hydrogeology of the principal aquifers in Vigo and Clay 
Countiess Indiana 

Cables Le Wee Watkinss Fe. Ase Jfee and Robisons T. Mee 1971 

Indiana Division of Water bulletin 344 91 p. 


Ground-Water Resources of Vanderburgh Countys Indiana 

Cablestl .« Wei Wolfs R. Je 

Geological Surveys Restons Va. Water Resources Dives and 
Geological Surveys St. Pauls Minn, Water Resources Div. 

Indiana Department of Natural Resourcess Indianapoliss 
Bulletin No 38 of the Division of Waters 1977, 37 pe 19 figs 53 
plates, 3 tabs 17 ref. 

Journal Announcement: SWRA1017 

Sandstone units of Middle and Late Pennsylvanian age and sand 
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and gravel of Quaternary age are the source of fresh (1,000 
parts per million of scissolved solids or tess) ground 
water in Vanderburgh Countys Indians. Aquifers occur in older 
rockSs buts owing to their depths the water is too highly 
mineralized to be useful for most purposes. Sand and gravel 
deposits of the Ohio River Valley are the best aquifer in 
Vanderburgh County. These deposits form a single hydrologic unit 
referred to as the Ohio River valley aquifer. This is the only 
aquifer in the county capable of accommodating high-yiela 
wells. Properly constructec wells in this aquifer could easily 
yield 1-000 gallons per minute and more. Transmissibdilities in 
the Ohio River valley aquifer range from 120,000 gallons per 
day per foot and less near the valley walls to more than 206-000 
gallons per day per foot in the thickest parts of the aquifer. 
The water in the aquifer is predominately avery hard calcium 
bicarbonate type having 3 high iron content. 
(Woodard-USGS) 


Analysis of historical surface-water-quality data in the coal 
mining region of southwestern Indiana. (Soon to be published). 
Crawfords C. G. 


A wWater-Quality Assessment of the Feather Creek Watershed, 
Vermillion Countys Indiana 

Eikenberrys Stephen €E. 

U.S. Geological Survey Open-File Report 77-499, 21 p. 

Chemical quality of surface water within the Feather Creek 
watershed is generally good. However-s fecal bacteria 
concentrations are high enough to represent a potential problem, 
especially because of the water-contact recreation proposed for 
the future reservoir. 

Chemical analyses of surface-water samples collected on October 
92 19746 and periodically from October 14 19754 to September 28, 
1976+ show that the water was calcium bicarbonate type at all 
sites except ones, where it was calcium sulfate. Range of 
dissolved-solids concentration was from 290 to 14080 milligrams 
per liter. 

Ranges of concentrations (in milligrams per Liter) of some of 
the dissolved constituents in water were: nitrate (as nitrogen)ds 
from 0.01 to 6.9% phosphate (as phosphorus), from 0.01 to 0,143 
and total organic carbone from 2.5 to 16. Concentrations of 
fecal coliform bacteria and fecal streptococci bacteria ranged 
from 60 to 64700 and 70 to 18-000 colonies per 100 milliliters, 
respectively. 

Concentration of dieldrin in bed materials from two sites was 
0.4 microgram per kilograms but aldrins chlordanes DDODs ODEs DDT, 
endrins heptachlors heptachlor epoxides tLindanes Toxaphenes 
polychlorineted biphenyl (PCB)s and polychlorinated naphthalene 
(PCN) compounds were not detected. 

WAVICULA sp and SCENEDESMUS sp dominated the phytoplankton 
community at the site sampled and indicated an environment 
lacking in organic enrichment, CLADOPHORA sp dominated the 
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periphyton community samplec. Benthic invertebrates sampled were 
mostly caddis flies (CHEUMATOPSYCHE sp) and midges (CORTHOCLADIUS 
sp) and had a diversity incex of 2.34 which indicates some 
organic enrichment of the streaa,. 


2 Water-Guality Assessment of the Busseron Creek Watersheds 
Sullivans Vigor Greener and Clay Countiess Indiana 

Eikenberrys S. E. 

Geological Surveys Indianepoliss IN. Water Resources Div. 

Open-file report 78-134 January 1978. 36 pe 7 figs 6 tabe 21 
ret.s 

Journal Announcement: SWRA1113 

Chemical quality of surface water in the 237-square mile 
Busseron Creek watersheds in Indiana, is significantly 
affected by drainage from coal mines and municipalities. 
Drainage from coal sines is primarily @ problem of higher than 
normal dissolved-solids concentrations, whereass drainage from 
municipalities is yeneratly a problem of bacteria and 
phytoplankton. Generallys the water is calcium bicarbonate 
types except in streams affected by drainage from coal miness 
where the water is a mixed calcium and magnesium sulfate 
type. Ranges of concentration (in milligrams per Liter) of 
dissolved solids end of some of the chemical constituents 
Gissolved in streams from Septeaber 1975 to July 1976 were: 
dissolved solids-s from 104 to 226107 irons from 0.00 to 1507 
sulfates from 14 to 11-9007 chlorides from 3.3 to 1307 nitrate 
(as nitroglends from 0.01 to 5.3% phosphate (as phosphorus), 
from 0.1 to 1.7% and total organic carbons from 2.4 to 60. 
Range of pH was from 2.7 to 9.6 Ranges of concentration of 
chlorinated hydrocarbons Cin micrograms per kilogram) 
detected in bed material of streams were: aldrins from 0.2 to 
0.47 chlordanes from 0 to 13% ODEs from 0.0 to 0.37 dieldrin, 
from 0.0 to 9.83 and heptachlor epoxides from 0 to 1.0. 
Streams draining municipalities had high populations of fecal 
coliform bacteria (as many es 46-000 colonies per 100 milliliter) 
and phytoplankton (Cas many as 190-000 cells per milliliter). 
Dissolved-oxygen concentration ranged from 2.8 to 15.0 milligrams 
per liter. (Woodard-USGS) 


Effects of Surface Mining on Water Quality in a Smatt 
Watersheds Sullivan Countyse Indiana 

Peterss J. Gs 

Geological Surveys Indianapoliss IN, Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctrese Denvers 
CO B8U225+ Price: $8.50 in paper copys $3.50 in microfiche. 
Geological Survey Open-File Report 81-543- June 1981. 61 pe 12 
Figs 15 Tabs 50 Ref.s 

Journal Announcement: SwRaAl501 

The water quality in an unnamed tributary to Spencer Creek 
upstream and downstream from a surface mine and in South Leake 
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adjacent to the mine were monitored during a S-year study 
(1975-79) in the 4210-acre watershed of the tributary. 
Compared with the background valuess pH and concentrations of 
all major dissolved tons and dissolveds suspendeds and streambed 
metals generally increasea in Spencer Creek tributary downstreas 
from the mine, Median dissolved-sodiuea and sulfate 
concentrations increased as much as eighteenfoid and 
fourteenfolds respectivelys and median dissolved-manganese and 
suspended aluminus concentrations increased as 0 much as 
sevenfold and more than twofold. Concentréetions of suspended 
metals decreased more than SOX after installation of sediment 


ponds by the mine operator. During high streamflow, 
concentrations of major ions at background and at mined sites on 
Spencer Creek tributary Gecreaseds but dissolved- and 


suspenced-metal concentrations increased downstream from the 
mine. South Lake exhibited seasonal stratification and mixing 
characteristics of other lakes at a similar tlatitude. 


Howevers the bottom 3 feet of the water coluan 
demonstrated persistent chemical stratification. Phytoplankton 
populations of the lake varied seasonally, and the 


population Gensity patterns resembled those in other lakes at 
latitudes similar to that of South Lake. (uSGS) 


Geomorphology ana quaternary geology of the Owensboro 
quadrangles Indiana and Kentucky. 

Raye Le Les 1965 

U.S. Geological Survey Professional Paper 488. 72 p. 


Analysis of storawater quality for different land uses in the 
coal-mining region of southwestern Indiana. (Soon to be 
published). 

Rennes 0. E. 


Quality of Surface water in the Coal-Mining Regions 
Southwestern Indianas March and May 1979 

Rennes 0. Ent Ragones S. E«t Wilbers WwW. G. 

Geological Surveys Indianapoliss IN. Water Resources Div. 

Available from the OF SSs USGS Box 254254 Fed. Ctrees Denver, 
CO 802254 Price: %8.75 in paper copys $3.50 in microfiche. 
Geological Survey Open-File Report 80-9704 September, 1980. 65 
pe 26 Figs 15 Tabs 7 Ref.e 

Journal Announcement: SwWwRA1412 

On August 34 19776 the Surface Mine Control and Reclamation 
Acts Public Law 95-87 (the Act) was enacted by the 95th 
Congress. Under Section $07(b)(11) of the Acts an appropriate 
Feceral or State agency must provide applicants for coal-mining 
permits hydrologic and water-quality information for the generat 
use of proposed mining. To help meet the goals of the Acts the 
U.S. Geological Survey is designing a data-collection network 
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in the coal-mining region of southwestern Indiana. The purpose 
of the network is to provide hydrologic and water-quality 
Gata on the ‘general area* for coal-mining permits. BSecause of 
the large size of the study area and the lack of hydrologic 
and weter-quality datas «a4 preliminary assessment is being done 
to determine the factors that affect water quality in the 
coal-mining region. This information will be used in 
Gesigning @ data network that will (1) provide the hydrologic 
ang water-quality data needed by applicants for coal-mining 
permits and (2) determine the major factors that affect water 
quality. Reconnaissance deta were collected at 295 sites in 
Marche and hydrologic and water-quality data were collected 
at 84 synoptic sampling sites in Maye (Synoptic sempling is 
the virtually simultaneous collection of data at specific 
sites.) In the reconnaissances pHs specific conductances 
dissolved-oxygen concentrations teaperatures and Eh of streams 
were measured on site to provide general water-quality data. In 
the synoptic samplings the preceding characteristicss as 
well as concentrations of various dissolved and suspended 
constituents of stream water and concentrations of heavy metals 
on streambecd materials, were determined. (USGS) 


Quality of surface-water in the coal-mining regions 
southwestern Indianas October 1979 to September 1980. (Soon to 
be published). 

Rennes 0. Eno Wilberse Ww. Ger and Crawfords C. G. 


Ground-Water Resources of Posey Countys Indiana 

Robisone TT. Me. 

Geological Surveys Mineolas NY. Water Resources Div. 

Indiane Department of Natural Resources (indianapolis). 
Bulletin No 394 1977. 27 pe 6 figs & platess 2 tabs 18 ref.e 

Journal Announcement: SWRAT111 

Glacial sand and gravel deposits in and near the Wabash and 
Ohio River vattleys of Pusey Countys Ind.es are capable of 
yieling from 50 to more than 1-000 gallons per minute of water to 
individuel wells. In the tributary valleys as much as 80 
gallons per minute has been obtained from smalls isolated sand 
end gravel deposits. In the remainder of the countys wells in 
sandstones of Pennsylvanian age yield from 5 to 25 gallons 
per minute. Natural discharge from sand and gravel into the 
wabesh and Ohio Rivers is estimated to be 40 million gallons per 
Gaye far exceeding the 6 million gallons per day estimated 
usege of ground water in the county. The shallow ground water is 
normally of the calciua bicarbonate type and has a 
dissolved-solids concentration of less than 500 parts per 


million. in deep bedrock wells-s the water is of the sodiua 
bicarbonate sodium chloride type and has a dissolved-solids 
concentration of more then 500 parts per million. 
(woodaerd-USGS) 
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Low-Flow Characteristics of Indiana Streaas 

Stewarts James A. 

U.S. Geological Survey Upen-File Report&2-1007, 277 pis 8 
illus.s 1 table 

Knowledge of low-flow characteristics of Indiana streaess is 
essential to the planners and developers of water resources for 
municipaels industrials and recreational uses in the Stete. 
Low-flow frequency characteristics and points on the duretion 
curve are given for 208 continuous-record gaging stations heaving 
10 or sore years of record. In additions a few 
low-flow-frequency characteristics were estimated for each of 258 
partial-recora stations. Methoos used for estimating these 
characteristics are included in the report. 


A preliminary biological assessment of strears in the 
coal-mining region of southwestern Indiana. (Soon to be 
published). 

Wangsnesss 0. Js 


Reconnaissance of stream Biota and Physical and Chemical We er 
Quality in areas of selected land use in the coal mining regions 
southwestern Indianas 1979-80 

Wangsnesss David Jee 1982 

U.S. Geological Survey Open-File Report 82-5664 43 0. 

To help meet the goats of the Surface-Mining Control and 
Reclamation Act of 19774 the U.S. Geological Survey is assessing 
the physicals chemicals and biological characteristics of surface 
water within the coal-mining region of southwestern Ingiane,. 
This report discusses bdbenthic-invertebrate and periphyticaigal 
communities in streams draining homogeneous--agricultural, 


forested, active/reclaimed-mines reclaimed-mines and 
unreclained-aine watersheds--and relates the biological 
com@unities to the physical and chemical characteristics of the 
streams. 


Alkalinity and pH were lower and the concentrations of 
Gissolved solidss suspended solidss calciums magnesiums sodiues 
potassium, sulfates irons mangeneses aluminums and zinc were 
higher in unreclsiaed-mine watersheds than in the other land-use 
watersheds. 

Nusbers and community diversity of benthic invertebrates were 
less at sites affected by mining then at agricultural or forested 
sitess owing to (1) synergistic effects of low ops metalss and 
unsuitable habitat and (2) Leck of colonizing drift organises 
because of the small drainage area upstream from the minec area. 
Only a few orgaenisass such as the caddisflies CHEUMATOPSYCHE and 
HYDROPSYCHE and the chironomids CHIRONOMUS and CRICOTOPUS were 
found in streams draining mine areas, 


Preliminary Water-Quality Assessment of the Upper white 
River Near Indianapolistse Marton Countyse Indians 

Wanganesss OO. dnt Ethkenberrys S. En? Wilders We. Get Crawfords 
Ce. Ge 
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Geological Surveys Indianapoliss IN. Water Resources Div. 

Available from the OF SSs USGS Bow 254254 Fed. Ctr.e denvers 
co 80225 Price: $7.25 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 81-408. Marches 
1981. 50 pe 12 Fige 14 Tabs 42 Ref.e 

Journal Announcement: SwRA1S09 

The white River Park Commission is planning the development 
of park facilities along the White River through Indianapolis-s 
Ind. A key element in the planning is the determination of 
whether water quality of the river is suitable for 
recreation. A preliminary water-quality assesseent conducted 
August 4-52 119804 indicated thats during low-flow steady-state 
conditionss the river is suitable for partial body contact 


recreation Cany contect with water up tor but not 
including coaplete submergence). Dissolved-oxzygen 
concentrations veriead but were higher than the Indiana 
water-quality standards established to ensure conditions 
for the maintenance of a well-balanced, warea-water 


fish comaunity. High fecal-coliform densities that have been 
observed in the white River during high streamflow ere 
probably caused by storaweter runoff carried by cosbined 
storm and senitery sewers. However, during the tlow-flows 
Steady-state conditions on August ‘4-54 19804 fecat-colifore 
Gensities were within the Indiene standards for partial 
body contact recreation. Quantities of organic matter 
and concentrations of nutrients and heavy wetais in the White 
River were generally within the Limits recommended by the U.S. 
Environmental Protection Agency and were generally similer to 
values for other Indiana rivers. Chromiums coppers leads zi1nce 
and mercury ere accumuleting in bottom smaterials downstrese 
from 30th Street. The phytoplankton concentrations in the White 
River were high. The dominant phytoplankton species were 
indicative of rivers moderately affected by organic wastes. 
(uses) 


Hydrology of Area 30+ Eastern Regions Interior Coal Provinces 
soOuth- western indiana. (So00n to be published). 

Wangsnesss 0. Jae MacKenzier As Lee Millers Re. Lar Batleye Tt. 
Cheapmans and Arijoods LL. 0. 


Hydrology of Ares S24 Eastern Regions Interior Coal Provinces 
Indiana 

Wangsnesss OO. Jef Qillers Re Lek Gatleys 2. Cot Crawfords C. 

Geological Surveys Indianapoliss IN. Water Resources Div. 

Geological Survey Open-File Report 81-496 (WRI)s August 1981. 
76 pe 38 Fige 12 Tabs S6 Refs Append. 

Journal Announcement: SwRalsii 

Hydrologic and water-quality information from the coal region 
in perts of 11 counties in southwestern indiana are 
suemearized. Penniylvanten ang Mississippian bedrock are 
overitain by drift end till from the Kansans ITitlinotans and 
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Wisconsinan glaciers that covered two-thirds of the area. Most 
of the coal is mined from Pennsylvanian coal units. As of 1978. 
more than l-billion short tons of coal had been mined from the 11 
counties. More than 12-billion short tons remained in reserve. 
During 1978, 17.8-million short tons were mined. Coal mining 
disturbs less than 1% of the land in the study area. Sixty-two 
percent of the land use is a@griculturals and 29% is forested. 
More coal is mined in the southern and western parts of the study 
area than elsewhere. Surface water in these parts had 
lower pH ano alkalinity than water in the north and east parts. 
Specific conductance and concentrations of sulfates irons and 
manganese in surface water were higher in the south and west than 
elsewhere. (USGS) 


Hydrologic assessment of Area 334 eastern regions Interior Coal 
Provinces southwestern Indiana and northern Kentucky. (Soon to 
be published). 

Wangsnesss 0. Jes and others 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 81-423. 


Ground-water resources of west-central Indianas preliminary 
report-Vigo County 

Watkinsse Fe Aco Jfee and Jordanse De Gare 1963 

Indiana Division of Water Bulletin 174 286 p. 


Ground-water resources of west-central Indianas preliminary 
report-Vermillion County 

Watkinss Fe. Ase Jfese and Jordans 0. Geer 1965 

Indiana Division of Water Bulletin 294 90 p. 


GROUNDWATER APPRAISAL OF THE BIG WALNUT CREEK BASIN ABOVE 
LITTLE WALNUT CREEK AND BIG WALNUT CREEK RESERVOIR SITEs INDIANA 

WATKINS» FRANK A. JR 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. 

US 90TH CONGR», 2ND SESSe SENATE DOC 964 VOL 24 APPEND Js P 
278-288 1968. 11 Pe & FIGs 1 TABLs 

Journal Announcement: SWRA0223 

LOSS OF WATER FROM A PROPOSED RESERVOIR IS POSSIBLE WHERE THE 
CHANNEL OF BIG WALNUT CREEK, INDIANA IS CUT INTO BEDROCK IN 
THE POOL AREA, DURING DRY“WEATHER PERTOOS THE CREEK LOSES WATER 
IN THIS REACH. WATER SUPPLY IS NOT A PROBLEM IN THE BASIN AT 
THE PRESENT TIME BUT COULD BECOME A PROBLEM IN THE GREENCASTLE 
AREA IN A PERIOD OF SEVERE DROUGHT. (KNAPP-USGS) 


Reconnaissance for determining effects of tand use and 
surficial geology on concentrations of selected elements on 
streambed materials from the coal-mining regions southwestern 
Indianas October 1979 to March 1980 

Wilbers William Ges and Bojes Rita R. 

U.S. Geological Survey Water-Resources Investigations 82-4013, 
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39 p. 

Streambed materials were collected from 69 sampling sites in 
areas of predominantly foresteds agriculturals and reclaimed and 
unreclaimecd mined lend in the glaciated and unglaciated parts of 
southwestern Indiana to aGaetermine whether concentrations of 
sorbed metals and other trace elements were affected by land use 
and surficial geology. 


Streambed materials smaller than 0.062 mitlimeter were 
collected in October 1979 and analyzed for sorbed and 
acid-soluble metals including aluminums cadmiumse chromiums 


coppers cobalts irons leads manganeses mercurys nickel and zine 
and several nonmetalss total arsenics boronse and selenium, 

Analysis of variance indicated that cifferences in land use 
accounted for 10 percent or more of the variation in aluminums 
arsenics cobalts irons nickels seleniumse and zine concentrations 
on streambed materials. Differences in glacial province 
(surficial geology) did not significantly affect the 
concentrations of metals and other trace elements on streambed 
materials. Concentrations of aluminums, cobalts irons nickels 
seleniums and zinc on the less than 0.062-millimeter fraction of 
streambed materials from mined watersheas were significantly 
greater than the concentrations of these elements on streambed 
materials from agricultural and forested watersheds. The greater 
concentrations of these elements are due to (1) their 
concentrations in mine drainage and their subsequent adsorption 
and (or) coprecipitation with the oxides and hydroxides of 
aluminum and iron and (2) their concentrations in coat and 
pyritic material in streambed materials. 

Concentrations of aluminum and iron on streambed materials from 
reclaimeds mined watersheds were significantly less than the 
concentrations of these metals on streambed materials from 
unreclaimeds mined watersheds. 


Preliminary assessment of the factors affecting water quality 
in the coal-mining regions southwestern Indianas March to October 
1979. (Soon to be publisheo). 

Wilbers W. Gee Crawfords C. Ger Renns 0D. Eps Ragones S. Ews and 
wangnesss D. J. 


Hydrologic Evaluation of a Hypothetical Coal-Mining Site Near 
Chrisneys Spencer Countys Indiana 

Zogorskis Je Set Kameys De Sat Lamberts P. Wet Martine Je. De? 
Warners RR. €. 

Geological Surveys Indianapoliss IN, Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed Ctre Denvers 
CO 802254 Price: $19.50 in paper copys $3.50 in microfiche, 
Geological Survey Open-File Report 80-11074 Octobers 1981. 133 
Pe 34 Figs 26 Tabs 32 Ref.s 

Journal Announcement: SWRA1506 

Protecting § the nation's water resources is a major 
emphasis of the Surface Mining Control and Relclamation Acts 
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PL 95-87. Permanent regulations established for this Act by 
the Office of Surface Mining (OSM) require the issuance of a 
permit before mining begins. An application for a mining permit 
must include an assessment of the hycrologic characteristics of 
the mining site anc adjacent areas and a projection of the 
potential impacts of mining activities on surface water and 
ground water. OSM*s permanent regulations anda guidelines 
provide Little insight on the ‘how to* aspect of making the 
required hydrologic assessment. This investigation was completed 
to improve the understanding of the kinds of information needed 
to make such assessments by: (a) reviewing the regulations to 
determine what hydrologic information is required; (b) 
preparing an example hydrologic assessment using the 
regulations as a guidelines and (c) using the experience gained 
in (a) and (b) to identify areas lacking or needing additional 
Gata to make the required assessment. Hydrologic data for the 
study area were obtained from published and unpublished 
reports. mapss aerial photographss personal interviews with 
residents in the area of the hypothetical mine sites and 
discussions with experts in the field. Where data were 
unavailables ‘synthetic’ data were generated by extrapolation 


from proximate or similar watersheds ana (or) by 
assumptions based on experience or theory. A Limited amount of 
field data was collected to corroborate and augment 


information originating from all these sources. (USGS) 


water Resources Data for Indianas Published annually since 
1975. 

Geological Surveys Indianapoliss IN. Water Resources Div. 

Water resources data for Indiana consist of records of 
stages discharges and water quality of streams; stage and 
contents of lakes and reservoirs: and water levels in wells. 

Additional water data were collected at various sites-s not 
part of the systematic data-collection program, and are 
published as miscellaneous measurements. These data represent 
that part of the National water Data System operated by the U.S. 
Geological Survey and cooperating State and Federal agencies in 
Indiana. (USGS) 
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Availability of groundwater in Wayne Countys lows 

Cayles Je We 

Geological Surveys Lowa Citys lowa. 

lowa Geological Survey Water Atlas No 34 1969. 33 pe 10 Figs 6 
Tab.s 

Journal Announcement: SwWRAO310 

Information is presented on the availability and quality of 
yroundwater in Wayne Countys one of several counties in Southern 
lowa affected by a shortage of good-quality water. Only Locally 
and in timited areass or only after extensive water-quality 
treateents are suitable supplies of groundwater available to 
satisfy the water seeds. sSedrock aquifers yield variable salt 
amounts of moderately to hiyhly mineralized water. Sur ficial 
aquifers comprising ylecial drift and alluvium are estimated to 
yield up to 45 gpm in some areas: an availability sap indicates 
the areas where water supplies can be developed. 
Dissolved-solids concentrations range from about 470 ag/t in the 
alluvium to over 3600 mg/t in the deep (more than 100 feet) 
Glacial drift. Many shallow (100 feet or tess) supplies 
presently in use contain high concentrations of nitrate and 
chlorides and these concentrations are attributed to tocalized 
contamination. Wells in the alluvium and shallow drift that are 
properly constructed and tocated are expected to yield 
satisfactory quality water. (Knapp-USG6S) 


Definition and hydrology of the sandstone aquifers in the 
coal-bearing Pennsylvania strta of southcentral lows 

Caygles Je Wee 19794 

Unpublished data on file in Iowa City Office of WU. S&S. 
Geological Survey 


Water Resources of South-Central lowe 

Cagles Je Wae Heinitzs Aw de Wee 

Geological Surveys Iowa Citys IAs Water Resources Div. 

lowe Geological Survey water Atlas No. S54 1978. 97 pe SPTfigz 
14 tabs 36 ref. 

Journal Announcement: SwRA1212 

Information is presented on the availabilitys qualitys and use 
of ground and surface water in an eleven-county ares in 
south-central lowa. The best sources of water supply in the area 
are Red Rock and Rathbun Lakes and other iapoundments. 
The Des Moines River is the only stream in the area that can 
supply adequate amounts of water without storage. Yielos of 
as wells from the deeply-buried Cambrian-Ordovician aquifer. 
Yields of 150 to Des Moines and Skunk Rivers? yields from the 
alluvium in tributary valleys is suiteble for most purposes? 
dissolved solids generatily are less than $00 is available trom 
perts of all sequifers except the Devonian but only the gallons 
per day in 1972-733 ground water accounted for 66 percent of 
the total withdrawals ang surface water sources meade up 
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34 percent. (wWoodard-USGS) 


AVAILABILITY OF GROUNDWATER IN DECATUR COUNTYs IOWA 

GEOLOGICAL SURVEYs IOWA CiTYs IOWA. 

10WA GEOLOGICAL SURVEY wATER ATLAS NO 24 1967. 27 Ps 9 FIGs 3 
TAB. 

Journal Announcement: SWRAUSI2 

GROUNDWATER INFORMATION IS PRESENTED TO HELP SOLVE THE SUPPLY 
PROBLEMS OF SOME WATER USERS IN WECATUR COUNTYs IOWA, THE 
INFORMATION INCLUDES THE LOCATIONs DEFINITIONs AND ESTIMATED 
POTENTIAL YIELOS OF THE WATER-BESRING MATERIALS IN THE 
UNCONSOLIDATED DEPOSITS ANKD THE UPPERMOST BEDROCK; AN 
EVALUATION OF THE GENERAL OCCURRENCE AND AVAILABILITY OF WATER 
FROM BEDROCK GROUNDWATER SOURCES. DECATUR COUNTY HAS AN AREA OF 
530 SQ MI ANDs ACCORDING TO THE 1960 CENSUSs HAS A POPULATION OF 
10,539. ABOUT SSX OF THE POPULATION LIVE ON FARMS OR IN SMALL 
COMMUNITIES WHERE THE WATER SUPPLY IS OBTAINED FROM PRIVATE 
wELLS+ PONDS AND CISTERNS. THE REMAINDER OF THE RESIDENTS LIVE IN 
TOWNS THAT HAVE MUNICIPAL WATER SYSTEMS. SMALL-TO-MODERATE 
SUPPLIES OF WATE? ARE AVAIL#ABLE FOR DEVELOPMENT FROM THE 
UNCONSOLIDATED DEPOSITS IN THE COUNTY, YIELOS oF SEVERAL 
HUNDRED GPM PER wELL CAN BE OBTAINED FROM THE DEEPER BEDROCK 
STRATA AT ABOUT 24600 TO 24700 FEET IN DEPTH, BEDROCK STRATA 
(WOODARD-USGS) 


MISSISSIPPIAN AQUIFER OF IOWA 

HORICKs P. Je 

GEOLOGICAL SURVEYs IOWA CITYs IOWA, 

IOWA GEOLOGICAL SURVEY MISCELLANEOUS MAP SERIES 34 1973. 3 
SHEETSs 13 FIGse &© TABs 3 MAPs 10 REF.e 

Journal Announcement: SWRAO709 

THE PURPOSE OF THIS S5=SHEET ATLAS Is TO PRESENT 
INFORMATION ON THE OCCURRENCEs MOVEMENTs AVAILABILITY s USEs AND 
CHEMICAL QUALITY OF WATER FROM THE MISSISSIPPIAN AQUIFER IN 
IOwA. INCLUDED IS A GRIEF DESCRIPTION oF THE PHYSICAL 
CHARACTERISTICS AND SPATIAL RELATIONS OF THE ROCKS THAT 
CONTAIN THE WATER, ALSO DISCUSSED AND EVALUATED ARE THE AREAS 
OF HIGH POLLUTION HAZARD TO THIS AND UNDERLYING AQUIFERS. THE 
MISSISSIPPIAN AQUIFER UNDERLIES ABOUT 60% OF THE STATEs BUT IN 
ONLY ABOUT 15% OF THIS AREA CAN THE AQUIFER BE CONSIDERED A 
MAJOR SOURCE OF POTABLE WATER, THIS AREA COMPRISES ALL OR PARTS 
OF 10 COUNTIES IW THE NORTH-CENTRAL PART oF THE 
MISSISSIPPIAN OUTC20P+ WHERE THE AQUIFER WILL YIELO MODERATE TO 
LARGE SUPPLIES OF GOOD TO EXCELLENT QUALITY WATER TO WELLS. 
ESTIMATES OF RECHARGE AND STORAGE IN THAT REGION INDICATE THAT 
MANY TIMES THE CURRENT WITHORAWAL RATE OF ABOUT 12 GD CAN BE 
DEVELOPED FROM THE AQUIFER, ELSEWHERE, THE AQUIFER YIELOS 
EITHER SMALL QUANTITIES OF MUDERATELY TO HIGHLY MINERALIZED WATER 
(SUBCROP AREA)s OR SMALL TO MODERATE QUANTITIES OF FAIR TO 
GOGD QUALITY WATER CSOUTHEAST OUTCROP AREA). ADDITIONAL SUPPLIES 
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PROBABLY CAN BE DEVELOPED IW BOTH AREAS. POTENTIAL 
CONTAMINATION HAZARD TO THE UNDERIYING CAMBRIAN-ORDOVICIAN 
AQUIFER EXISTS iN THE SUBCROP AREA OF THE MISSISSIPPIAN 
AQUIFER. IN THAT (KNAPP<-USGS) 


‘Jordan Aquifer of lowa 

Horicks P. Jet Steinhilbers We. L. 

Geological Surveys Iowa Citys IA. 

Miscellaneous Map Series 64 1978. 20 refs 3 maps.s 

Journal Announcement: SWRA1216 

- The purpose of this atlas was (1) to define and describe 
the spatial relations and physical characteristics of the 
Jordan aquifers (2) to present information on the 
occurrence availabilitys uses and chemical quality of water in 
the aquifers and (3) to define and delineate changes in the 
potentiometric surface of the aquifer. The geohydrologic 
information was divided into 3 subject headings that were 
presented on separate atlas sheets--geologys hydrologys and 
chemical quality. The Jorcan aquifer is the most productive 
water-yielding unit of the Cambrian-Ordovician aquifer 
Systems and is one of the most dependable sources of water supply 
for large capacity wells in Iowa. The total thickness of the 
aquifer ranges from about 400 to 450 feet in east-central and 
southeastern lowa to about 150 feet or less in western 
lowa. The transmissivity of the aquifer is 


Baseline Water Quality of lowa‘’s Coal Region 

Slacks Le Je 

Geological Surveys lowa Citys IA. Water Resources Div. 

Geological Survey open-file report 79-9804 1979. 74 pe 1 Figs 
7 Tabs 7 Ref.e 

Journal Announcement: SwRA1303 

To assist the Lowa Department of Environmental Quality in 
determining the effects that coal mining and attendant activities 
will have on the water quality of lowa streamss the U.S. 
Geological Survey collected three sets of water-quality samples 
(representative of highs averages and low streamflow) in the 
white Breasts Englishsaand Cedar Creek basins in south-central 
lowa. These samples were analyzed by the U.S. Geological 
Survey Central Laboratory at Denvers Colorados and by the lowa 
State Hygienic Laboratory (lowa City and Des Moines). The report 
presents the data collected from May to November 1978 at 15 
stations in the study area. (Woodard-USGS) 


WATER RESOURCES DATA FOR IOWAs published annually since 1970. 

GEOLOGICAL SURVEYs IOWA CITYs IOWA, 

AVAILABLE FROM THE NATIONAL TECHNICAL ~  ORMATION SERVICEs 
SPRINGFIELOs VA 22151 

WATER RESOURCES DATA FOR IOWA CONSISTS OF RECORDS OF STAGE, 
DISCHARGEs AND WATER QUALITY OF STREAMS; STAGE, CONTENTS AND 
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WATER QUALITY OF LAKES AND RESERVOIRS? AND WATER LEVELS IN 
wELLS. 

THESE DATA REFPREStNT THAT PART OF THE NATIONAL WATER OATA 
SYSTEM OPERATED BY THE U.S. GEOLOGICAL SURVEY AND COOPERATING 
STATE AND FEDERAL AGENCIES IN IOWA, (WOODAKD-USGS) 


WATER RESOURCES INVESTIGATIONS IN IOWA, 1968 

GEOLOGICAL SURVEYs WASHINGTONs D.C. SURVEY REPORT OF 
INVESTIGATIONS FOLDERs 1 SHEETs 1969. & FIGs 1 MAP. 

Journal Announcement: SWRAOS16 

WATER RESOURCES STUDIES AND INVESTIGATIONS OF THE UU. 5S. 
GEOLOGICAL SURVEY IN IOWA ARE SUMMARIZED. * SELECTED 
BIBLIOGRAPHY OF MATERIAL CONCERNING THE STATE IS INCLUDED. A LIST 
IS GIVEN OF STATE AND FEDERAL AGENCIESs COUNTIESs AND CITIES WHO 
COOPERATE IN DIFFERENT PARTS OF THE PROGRAM, THE HYDROLOGIC 
QUALITY OBSERVING SITES. SMALL STATE MAPS SHOW PRINCIPAL 
SOURCES OF GROUNDWATER, NORMAL ANNUAL PRECIPITATION, 
AVERAGE ANNUAL RUNOFFs, AND DISCHARGE OF THE PRINCIPAL RIVERS. A 
MAP, SCALE 30 MI TO THE INCHs, SHOWS BY SYMBOLS-s NUMBERS, ANDO 
COLORED OUTLINE THE HYDROLOGIC DATA NETWORK AND 
INVESTIGATIONS IN IOWA IN OCTOBER 1968. (WOODARD-USGS) 
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GEOHYDROLOGY OF DONIPHAN COUNTYs NORTHEASTERN KANSAS 

BAYNE «s Ce Ke 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

FOR SALE BY USGSe WASHINGTONs 0.4.C. 202424 PRICE $0.75. 
HYDROLOGIC INVESTIGATIONS ATLAS HA=-4624 1973. 1 SHEETs 1 FIGs 6 
MAPs 1 TABse 13 REF.e 

Journal Announcement: SwWwRA0701 

THIS ONE=SHEET ATLAS DESCRIBES THE GROUNDWATER RESOURCES OF 
DONIPHAN COUNTY, THE NORTHEASTERN MOST COUNTY IN KANSAS. 
REPORTS DESCRIBING THE WATER RESOURCES OF THE AREA CONTIGUOUS TO 
DONIPHAN COUNTY ARE LISTED IN THE SELECTED REFERENCES. THE 
LOCATIONS OF WELLS AND TEST HOLES ARE IDENTIFIED ACCORDING TO 
THE FEDERAL SYSTEM OF LAND SUBDIVISION SHOWN BY a 
WELL“NUMBERING SYSTEM DIAGRAM, ADEQUATE SUPPLIES OF WATER FOR 
DOMESTIC ANDO STOCK USE GENERALLY ARE AVAILABLE FROM WELLS 
IN THE GLACIAL OEPOSITS UNDERLYING THE UPLAND AREAS OF DAONIPHAN 
COUNTY. ADJACENT TO THE MAJOR STREAMSs THE ALACIAL DEPOSITS 
ARE THEN OR HAVE BEEN REMOVED BY EROSION. IN THESE LOCALIZED 
AREASs SMALL SUPPLIES OF WATER ARE AVAILABLE FROM WELLS 
ORILLED INTO BEDROCK AQUIFERS. LARGE SUPPLIES OF WATER ARE 
AVAILABLE ONLY FROM WELLS IN ALLUVIAL DEPOSITS IN THE 
MISSOURI RIVER VALLEY. THE GROUNDWATER IS HARD OR VERY 
HARD BUT MAY BE REVODERED SOFT BY SIMPLE TREATMENT. WATER FROM 
WELLS IN THE MISSOURI RIVER VALLEY AND IN SOME TRIBUTARY 
VALLEYS IS VERY HIGH IN IRON CONTENT. WATER CONTAINING EXCESSIVE 
AMOUNTS oF NITRATE OCCURS LOCALLY IN ALL THE AQUIFERS. 
(WOODARDO-USGS) 


Geology and Ground-Water Resources of Brown Countys Kanses 
Baynes Charles Kes and Schoewes Walter H. 
U.S. Geological Survey Bulletin 186. 


Ground-water Resources of Elk County in Geologys mineral 
resourcess and ground-water resources of Elk Countys Kansas 

Baynes Ce. Kee 1958 

Kansas Geological Survey Reports ve. 14% pt. 36 oe 37°55. 


GEOHYOROLOGY OF DONIPHAN COUNTYs NORTHEASTERN KANSAS 

BAYNE s CHARLES K. 

KANSAS STATE GEOLOGICAL SURVEYs LAWRENCE, 

GEOLOGICAL SURVEY OPEN-FILE REPORTs 1971. 21 Pe 7? FIGs 2 PLATEs 
1 TABs 13 REF. 

Journal Announcement: SWRAUGZ3 

DATA CONCERNING GROUNDWATER RESCURCES IN DONIPHAN COUNTYs 
KANSAS ARE PRESENTED. ADEQUATE SUPPLIES OF WATER FOR DOMESTIC 
AND STOCK USE GEWVERALLY ARE AVAILABLE FROM WELLS IN THE 
GLACIAL DEPOSITS UNDERLYING THE UPLAND AREAS OF DONIPHAN COUNTY, 
ADJACENT TO THE MAJOR STREAMS, THE GLACIAL DEPOSITS ARE 
THIN OR HAVE BEEN REMOVED BY EROSION. IN THESE LOCALIZED 
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AREAS» SMALL SUPPLIES OF WATER ARE AVAILABLE FROM WELLS 
DRILLED INTO BEDROCK AQUIFERS. LARGE SUPPLIES OF WATER ARE 
AVAILABLE ONLY FROM WELLS IN ALLUVIAL DEPOSITS IN THE MISSOURI 
RIVER VALLEY. GROUNDWATER IN DONIPHAN COUNTY IS OF THE 
CALCIUM GICARBONATE TYPE. THE CONCENTRATION OF DISSOLVED OF 
INDIVIDUAL MINERAL CONSTITUENTS WERE GELOW THE U.S. PUBLIC 
HEALTH SERVICE RECOMMENDED NAXIMUM, EXCEPT THOSE FOR NITRATE AND 
IRON, WHICH IN RESPECTIVELY. (CWOODARD-USGS) 


Statistical Summaries of water-quality data for streams 
Graining coal-mined areass southeastern Kansas 

Bevanss H. Ene and Diaze Aw Mer 1980 

U.S. Geological Survey wydrologic Datars, Open-File Report 
&0-350- 42 De 


A Procedure for Predicting Concentrations of Dissolved Solids 
and Sulfate Ion in Streams Oraining Areas Strip Mined for Coal 

Bevanss H. E. 

Geological Surveys Lawrences KS. water Resources Div. 

Geological Survey Open-File Report 80-764 (WRI)s Auguste 1980. 
17 pe 8 Figs 2 Tabs 14 Ref.s 

Journal Announcement: SWRAI42¢4 

Current trends in increasea coal production necessitate the 
development of techniques to appraise the environmental 


degradation resulting from strip mining. A procedure is 
introduced for the prediction of dissolved-solids and 
sulfate-ion concentrations in streams draining strip-mined 
areas. Concentrations are a function of the percentage of the 


drainage area that has been strip mined. These relationships are 
expressed by reyression equations computed from data collected 
in streams draining strip-mined areas of Cherokee and 
Crawford Counties in southeast Kansas. High correlation 
coefficients indicate that the relationships may be useful in the 
evaluation of present or future strip-mining operations. (USGS) 


Description of Data-Collection System and Synopsis of Selected 
Hydrologic Data for Soldier Creek Basins Kansas 

Carswells WwW. J. Jr 

Geological Surveys Lawrences KS. Water Resources Div. 

Open-file repo ¢* 78°678% july 1978. 80 pe 32 figs 5 tabs 8 refs 
2 append. - 

Journal Announcement: SwWRA1207 

Soldier Creek basin is a longs narrow basin encompassing an 
area of about 290 square miles almost directly north of Topeka, 
Kansas. A wide range of hydrologic data has been collected in 
the basin since the spring of 1964. These Gata include 
rainfall, Stream discharges sediment concentrationss chemical 
quality of waters and ground-water altitudes. The data 
collection system consists of 7 recording streamflow stations. 
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S$ recording rainfall stationss 51 nonrecording rainfatt 
stationss and 31 ground-water observation wells. 
Sediment and chemical quality of water samples were coitlected 
intermittently at selected sites. A synopsis of the time and 
space cistribution of rainfall and peak flow are provided in 
graphic and tadular form for selectec events of rainfal and peak 


flow. Representative data concerning the chemical quality of 
water and the fluvial sediment also are included. Selected 
gro .nd-water and seepaeye-investigation Gata are depicted 


g sphicaly. (Cwoodard-uUSGS) 


Hydrologic Data for Soldier Creek Basins Kansas 

Carswetts We Je Jf 

Geological Surveys Lawrences KS. water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB-288B 7404 Price codes: AO3 in paper 
copys A0Ol in microfiche. Geological Survey Water-Resources 
Investigations 78-87, july 1978. 26 pe 1 figs 1 tabs 6 ref.s 

Journal Announcement: SWRA1209 

Selected hydrologic data collected in the Soldier Creek 
basin in northeastern Kansas are available on magnetic tape 
in card-image format. Data on the tape include water discharge 
in fifteen-minute and daily time intervals; rainfall in 
fifteen-minute ano daily time intervalss concentrations and 
particle sizes of suspended sediment; particle sizes of ved 


material; ground-water levels; and chemical quality of 
water in concentrations of selected constituents. The 
data-collection System includes: (1) 7? recording streamflow 
stations; (2) 5 recording rainfall Sstationss ¢€3) $1 


nonrecording rainfall stations located within and adjacent to the 
basins (4) 31 ground-water observation wells (two recording)? 


ana (5) intermittent chemical quality of water and sediment 
sampling sites. Examples of the information on magnetic tape 
tor each tyve of data collected are presented in 


computer-printout format. (woodard-USGS) 


Selected Hydrologic Kelationships for Soldier Creeks 
Northeastern Kansas 

Carswells We. Je Jr 

Geological Surveys Lawrences KS. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PHUB2-1587514 Price codes: AOS in paper 
copys AU1 in microfiche. Geological Survey Water-Resources 
Investigations 81-8. 1981. 68 pe 36 Figs 7 Tabs 21 Ref.e 

Journal Announcement: SwRA1510 

Hydrologic data from Solaier Creek basins northeastern 
Kansase were compared with relations from statewide data. The 
quentity and quality of streamflow were affectea mostly by 
Soilse stlopess and tland use, Average annual precipitation 
Curing the study (1966-76) was 35.12 tnchess or 2.3 percent 
yreater then the long-term (1929-76) average. The 
average streamflow in Soldier Creek at Topeka was 25 percent 
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greater than the long-term average. In generals frequency 
curves of annual peak discharges cospared poorly with curves fros 
statewide relations cGue to the absence of extremely low peaks 
Guring the short pertod. A comparison of low-flow frequency 
for drainage areas of sore than 100 square miles suggests that 
reasonable results say be obtained by extrapolating the statewide 
relations to small besins. Comparisons of flow-duration 
curves confiras the extrapolation for basins of less than 100 
square miles-s although the percentage duration of mean 
tlow is variable. Water surveys showed that calciums 
bicarbonates and sulfate were the predominant ions and dissolved 
solids were derived mostly fro Limestones and shales. 
Suspended sediment at gaged sites ranged from 9.84 to 8468 tons 
per days? yield per unit area increased significantly between 
two sites due to changes itn slopes and land use. (USGS) 


Multiyear Low Floe in Southeastern Kansas 

Carswell, William J. Jr. 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 79-1288. 

Many existing water supplies in southeastern Kansas are proving 
inadequate to meet current and expandec future needs. Une of the 
methods in which the use of highly variable streamflow in the 
area can be evaluated is with the aid of multiyear low-flow 
frequency information. Data from 19 stream-gaging stations in 
the study area and @ base period of 1940-77 were used to develop 
maps from which discharge values for the 2= and SO-year 
recurrence interval for durations of 124 244 364 and 60 months 
can be obtained for ungaged sites that have drainage areas of 
less than 1-000 square miles. DOischarge values for intervening 
recurrence intervals can be obtained by interpolation. 
Extrapolation of regionalized values in this report to drainage 
areas smaller than 110 square miles and larger than 1-000 square 
miles has not been validated. 


A General Classification of Source Areas of Fluvial Sediment in 
Kansas 

Collings annie L. 

U.S. Geological Survey Bulletin Number 8. 

A map showing the mean annual sediment yields of large 
subdivisions of Kansas has been compiled by synthesizing the 
available data on areas geologys topography- soil 
characteristics. precipitetions runotte sedimentation in 
reservoirss and measured suspended-sediment loads of streams. 
The mean annual sediment yields in tons per square miles is less 
than 50 in parts of southwestern and south-central Kansas and is 
more then 5,000 in the extreme north-eastern part. The 
intermediate values characterizing the remainder of the state 
tend to increase from west to east. 
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Ground water in the Verdiygris River Basins Kansas and Oklahoma 
Faders Stuart Wes and Mortons Robert 8. 
U.S. Geological Survey Open-File Report 75-3565 


Magnitude and Frequency of Low Flows of Unregulated Streams in 
Kansass and Estimation of Flow-Duration Curves for Ungaged Sites. 

Jordons P. R. 

U.S. Geological Survey Technical Report No. 17. 

Inftor#ation on low-flow magnitude and frequency and on 
flow-duration characteristics is needed for evaluation of streams 
for such aspects as maintenance of aquatic lifes water supplies, 
and pollution control. Low-ftlow information given in this report 
1s for streastlow unaffected by esajor regulations such as by 
large reservoirs. Low-flow magnitude and frequency data are 
given for 687 continuvous-record streamflow-gaging stations 
throughout Kansas. Accuracy of the magnitude-frequency values is 
influenced greatly oy the variability of the flows but values 
shown as zero flow «ere very reliable. Percentage errors are 
largest for smallt rates of tlows which also are easily changed by 
manmade influences. 

Seven-day low-flow values are provided for 76 partial-record 
stations anc have been estisated from the relations to concurrent 
flows at nearby continyous-record stations. Estimation of 
low-flow magnitude and frequency at ungaged sites is unfeasible 
except near @ geging station on the same stream or after 
measurements have been made over a wide range of low flows. 

Flow-duration curves for ungeged sites can be estimated by 
using a set of maps and graphs showing regionalized 
characteristics of such curves and their relations to size of 
Grainage area. The low-flow part of an estimated flow-duration 
curve can be improved by the use of miscellaneous low-fiocw 
eeasurements. 


Magnitude and Frequency of Floods in Kansas 1975 

Jordans P. Ree and Irzase Te de 

Kansas State Water Resources Board Technical Report No, 11 

Flood smagnitudes for selected recurrence intervals for 
unregulated streams in Kansas were found to be related sost 
significantly to the contributing drainage area and the 2-year 
24-hour rainfall. Equations are provided for estimating flood 
peaks for selec. recurrence intervals at ungeged sites or at 
gaging stations © short records. The accuracy of 00-year 
floods calculate. «' @ the equation is equivalent to the accuracy 
thet would be obtained from about 12 years of record of flood 
peaks at the site. 

Floods are most comson from May through August in western 
Kansas and from April through July in eastern Kansas. Maeriaue 
known floods of an envelope curve for western Kansas range froe 
22440 cubic feet per second for 1.6 square wiles to 178-000 cubic 
feet per second for 67770 square miles. Maximum known floods on 
an envelope curve for eastern Kansas range from 7-080 cubic feet 
per second for 2.06 square miles to 456-000 cubic feet per second 
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for 5-818 square wiles. 


Geology and Ground-Water Resources of Neocho Countys Kansas 
Jungmanns willtae Ll. 
U.S. Geological Survey Bulletin 18635. 


GEOLOGY AND GROUND WATER IW LABETTE COUNTYs KANSAS 

JUNGRANNs WILLIAM L.F WILLIAMSs CHARLES C. 

US GEOLOGICAL SURVEY. 

US GEOL SURVEY HYOROL INV ATLAS HA-279¢ 1 Pe 1968. 1 MAPe 2 
TAGs OI1SC.s 

Journal Announce@sent: SwRAG8O! 

THE ATLAS DESCRISES THE AVAILABILITY OF GROUND AND SURFACE 
WATER IN A COUNTY IN SOUTHEASTERN KANSAS. CONSOLIDATED SEDROCK 
AQUIFERS GENERALLY CONTAIN FAIR TO POOR GUALITY WATER AT SHALLOW 
DEPTHS. MOST WELLS YIELO LESS THAN S$ GPM, BUT SOME YIELD AS MUCH 
AS 40 GPM. WELLS ORILLED MORE THAN 1400 FT INTO CAMBRIAN AND 
ORDOVICIAN ROCKS HAVE YIELDED HIGHLY MIWERALIZED WATER, 
UNCONSOLIDATED ALLUVIAL DEPOSITS ALOWG THE NEOSHO RIVER AND 
OTWER STREAMS ARE THE BEST AQUIFERS. GROUPS OF WELLS OR 
COLLECTION GALLERIES IN THESE DEPOSITS MAY PRODUCE 100 GPR. AN 
AQUIFER TEST IN A WELL IN ALLUVIAL RIVER AT PARSONS 15 <ABpouT 
22400 CES AND IM LABETTE CREEK NEAR OSWEGOs ABOUT 150 CFS. BOTH 
STREAMS HAVE EXPERIENCED PERIOOS OF NO FLOW. THE QUALITY OF THE 
SURFACE WATER IS GOOD. A 1:63543560 SCALE MAP SHOWS GEOLOGIC UNITS» 
DEPTH TO d#ATERs AND DEPTH, YIELO-e AND ALTITUDE OF 
WELLS. TABLES GIVE WATER-BEARING CHARACTERISTICS OF THE 
GEOLOGIC UNITS AND ANALYSES OF WATER FROM 76 REPRESENTATIVE 
WELLS. (25 REFERENCES) 


Physical and Hydrologic Environments of the Mulberry Coal 
Reserves in Eastern Kansas 

Kennys Je Fee Bevaente He Ene and Diaze A. MM. 

U.S. Geological Survey Water-Resources Investigations 82-4074, 

Strippeble reserves of Mulberry coal underlie an area of 
approximatety 300 square nites in Miamis Linnse and Bourbon 
Counties of eastern Kansas. Although subject to State 
reclamation laws current end projected strip mining of this 
relatively thin coal seam could aiter the hydrologic environment 
of the study area. Orained by the Marais des Cygnes and Little 
Osage Rivers and their tributaries, this area is characterized by 
low relief and moderately impermeable soils. Streantlows are 
poorly sustained by ground-water discharge and fluctuate widely 
due to climatic extremes and useage of surface-water supplies. 
Because ground-water supplies ere generally unreliadle in 
quantity and qualitys surfece water is used to meet most water 
requiresents in the study area. Primary uses of surface waters 
are for domestic supplies, maintenance of wildlife and 
recreational areats and cooling needs at the LaCyqne Power Plant. 
The prevailing chemic lt iype of the natural streamflow is calciuvea 
bicarbonates with <cincentrations of dissolved solids generally 
less than S500 emitlligraees per titer and pH near neutral. 
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Additional streamflow and water-quality data are needea to 
evaluate pre-mining characteristics and any changes in the 
hydrologic environzsent as strip mining proceeds within the study 
area. A network of data cullection stations and a sampling 
scheme have been established to acquire this additional 
information, 


Geology and Ground-water Resources of Miami Countys Kansas 
Millers Don E. 
U.S. Geological Survey Bulletin 181. 


Ground Water in the Grand (Neosho) River Basins Kansas and 
Oklahoma 

Mortons Robert B.4 and Facerse Stuart w. 

U.S. Geological Survey Open-File Report 75-366 


Geology and Ground-Water Resources of Montgomery Countys 
Southeastern Kansas 

O*'Connors Howard G. 

U.S. Geological Survey Ground-Water Series No,1 


Discharge Estinates in Surface-Mine Areas using 
Channel-Geometry Techniques 

Osterkamps We. Reve and Hedmans Es. Re 

U.S. Geological Survey 

Surface-mining and reclamation practices generally require 
extensive hydrologic knowledge of an area. Adequate streamflow 
data from instrusented sites rarely are available for 
Surface-mine areass and estimates of streamflow based on 
rainfall-runoff modelss drainage area and basin characteristicss 
or transfer of streamflow records from gaged to ungaged basinss 
sometimes have proven unreliable. Channel-geometry measurements 
offer an alternative method of estimating streamflow 
characteristics at ungaged sites. The method uses the empirical 
development of sisaple or multiple power-function equations 
yielding a Gisciergoe value from channel-configuration and 
channel-material data. The equations have been developed by 
collecting geometry and sediment data at numerous gaged sites and 
statistically relating those data to specified discharge 
characteristics. 

The principal advantage of the channel-geometry method is that 
estimates of discharge can be obtained quickly and inexpensively. 
Often results are as reliable as 5 to 10 years of continuous 
Streamflow records. Relatively recent changes in flow regimens 
such as those caused by depletion of streamflow by ground-water 
withdrawals or diversion for irrigations are detectable by 
channel-geometry techniques. 

Discharges of perennial streams itn coal-mine areas can be 
estimated using equations developed from data of the central and 
western United States. Equations intended specifically for 
ephemeral channels in areas of strippable coal resources in arid 
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and semiarid areas have been developed from data collected in the 
western half of the conterminous United States. 


Quality~-of-water data and statistical summary for selected 
coal-mined strip pits in Crawford and Cherokee Counties-s 
sOutheastern Kansas 

Popes Le. Mee and Diaze Ae Mev 15982 

U.S. Geological Survey Open-File Report 62-1021 28 p. 


GEOLOGY AND GROUNDWATER RESOURCES OF LINN COUNTYs KANSAS 

SEEVERS, WILLIAM J. 

KANSAS STATE GEOLOGICAL SURVEYs LAWRENCE. 

KANSAS GEOLOGICAL SURVEY BULLETIN 1934 NOVEMBER 1969. 65 Pe 
9 FIGs 1 PLATEs & TABse 66 REF.e 

Journal Announcement: SwRAU312 

LINN COUNTY IS LOCATED ALONG THE KANSAS-MISSOURI SOUNDARY IN 
EAST-CENTRAL KANSAS AND IS A WEARLY SQUARE AREA OF ABOUT 605 
SQUARE MILES. ONLY VERY SMALL QUANTITIES OF GROUNDWATER 
ARE OBTAINED FROM PENNSYLVANIAN ROCKS IN LINN COUNTY. YIELOS 
RARELY EXCEED 1 GALLON PER MINUTE AND ARE NORMALLY BARELY 
SUFFICIENT FOR DOMESTIC PURPOSES. LIMESTONES ARE THE MOST 
PRODUCTIVE AQUIFERS» AND LIMESTONES OF THE LOWER PART OF THE 
KANSAS CITY GROUP ARE THE BEST OF THE BEDROCK AQUIFERS. 
GROUNDWATER BELOW A DEPTH OF ABOUT 100 FEET IN THIS AREA Is 
NORMALLY TOO HIGHLY MINERALIZED FOR USE. LARGE QUANTITIES (30 
TO 100 GPM) OF GOOD e@UALITY WATER ARE OBTAINED FROM 
PROPERLY CONSTRUCTED AND DEVELOPED WELLS IN ILLINOISAN AND 
WISCONSINAN VALLEY-FILL ODEPOSITSs MAINLY FROM THIN GRAVEL 
DEPOSITS NEAR THE BASE. (KNAPP-USGS) 


Geology and Ground-Water Resources of Jackson Countys Kansas 
Walters Kenneth L. 
U.S. Geological Survey Bulletin 101, 


GEQHYOROLOGY OF ATCHISON COUNTYs NORTHEASTERN KANSAS 

WARDs Je Re 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

FOR SALE BY U.S. GEOLOGICAL SURVEYs WASHINGTON, D.C. 20242. 
PRICE $1.25 PER SET. HYDROLOGIC INVESTIGATIONS ATLAS HA-467, 
1973. 2 SHEETSs 1 TABs 13 REF.» 

Journal Announcement: SwWRAU712 

INFORMATION IS PRESENTED ON THE GROUNDWATER RESOURCES OF 
ATCHISON COUNTY» KAVSAS. BEDROCK OF LATE PENNSYLVANIAN AGE IS 
EXPOSED THROUGHOUT THE COUNTY. UNCONSOLIDATED GLACIAL ORIFT, 
LOESS, DEPOSITS BENEATH TERRACESs AND ALLUVIUM OVERLIE THE 
BEOROCK SURFACE. BOTH TOPOGRAPHY AND TEXTURE OF THE GLACIAL 
DRIFT EXERT A STRONG INFLUENCE ON RECHARGE TO AND DISCHARGE 
FROM THE AQUIFERS. DISCHARGE FROM THE AQUIFERS IS PRIMARILY TO 
STREAMS THAT DRAIN THE COUNTY. SOME SISCHARGE OCCURS FROM SEEPS 
AWD SPRINGS ALONG VALLEY WALLS ANO FROM WELLS. A FEW WELLS IN 
THE COUNTY FLOW CONTINUOUSLY. THE UNCONSOLIDATED PLEISTOCENE 
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DEPOSITS ARE THE BEST POTENTIAL SOURCES OF GROUNDWATER IN 
THE COUNTY. THE MOST FAVORAcLE AREAS OVERLIE BURIED VALLEYS. 
FOUR AREAS EXIST WHERE WATER FLOWS AT THE SURFACE DUE TO ARTESIAN 
PRESSURE. WELLS ARE COMPLETED IN GBEPROCKs GLACIAL DRIFTs AND 
ALLUVIAL AQUIFERS. <A SUMMARY OF THE CONCENTRATIONS OF SELECTED 
DISSOLVED MINERAL CONSTITUENTS IS SHOWN ON THE CORRELATION OF 
STRATIGRAPHY AND WATER QUALITY DIAGRAM, MOST OF THE WATER IS OF 
THE CALCIUM BICARGONATE TYPE. ALTHOUGH HARDs IT GENERALLY CAN 
BE SOFTENED bY SIMPLE TREATMENT, DISSOLVED-SOLIDS 
CONCENTRATIONS ARE GENERALLY HIGHs BUT ACCEPTABLE. THE HIGHEST 
CONCENTRATIONS OF DISSOLVED SOLIOS ARE IN WATER FROM THICK 
GLACIAL DEPOSITS. (KNAPP-USGS) 


GEQHYDROLOGY OF ATCHISON COUNTYs NORTHEASTERNs KANSAS 

BARDs JOFRN R. 

KANSAS GEOLOGICAL SURVEYs LAWRENCE. 

GEOLOGICAL SURVEY OPEN-FILE REPORTs 1971. 22 Pr 6 FIGs 3 PLATEs 
1 TABs 12 REF.e 

Journal Announcement: SwWRAU4S246 

DATA CONCERNING GROUNODwATER RESOURCES IN ATCHISON COUNTY, 
KANSAS ARE PRESENTED. THE UNCONSOLIDATED PLEISTOCENE DEPOSITS 
ARE THE BEST POTENTIAL SOURCES OF GROUNDWATER IN THE 
COUNTY. BECAUSE THE WISCONSIN TERRACE ODEPOSITS AND THE 
ALLUVIUM ARE PRINCIPALLY SILT AND CLAY THROUGHOUT MOST OF THE 
COUNTY, YIELOS ARE GENERALLY SMALL. HOWEVERs ALLUVIUM 
ALONG THE MISSOURI RIVER IS COMPOSED OF VERY PERMEABLE SAND AND 
GRAVEL FROM WHICH WELL YIELOS OF 2-000 GPM ARE POSSIBLE. 
AN AQUIFER TEST IN THE ALLUVIUM SHOWED A WATER-LEVEL ODRAWDOWN 
OF 11.3 FEET AFTER PUMPING 14305 GPM CONTINUOUSLY FOR 155 
MINUTES. THE SPECIFIC CAPACITY FOR THE TEST WAS 115 GPM PER FOOT 
OF DRAWODOWN. THE HYDRAULIC CONDUCTIVITY WAS ABOUT 2-050 GPO 
PER SQUARE FOOT. FOUR AREAS EXIST WHERE WATER FLOWS AT THE 


SURFACE DUE TO ARTESIAN PRESSURE. DISSOLVED-SOLIDS 
CONCENTRATIONS THROUGHOUT THE COUNTY GLACIAL DEPOSITS. 
(WOODARD-USGS) 


GEOHYDROLOGY OF JEFFERSON COUNTYs NORTHEASTERN KANSAS 

WINSLOW, Je Dd. 

KANSAS STATE GEOLOGICAL SURVEYs LAWRENCE. 

KANSAS GEOLOGICAL SURVEY BULLETIN 202+ PART 4s APRIL 1972. 20 
Pe 2 FIGs 1 PLATEs 3 TABse 15 REF. 

Journal Announcement: SWRAOS19 

GEOHYOROLOGIC DATA FOR JEFFERSON COUNTYs KANSAS, ARE BASED 
ON GEOLOGIC MAPPING-s GEOLOGIC INTERPRETATION OF AERIAL 
PHOTOGRAPHS - TEST=-HOLE LOGS AND ORILLERS* LOGS» INVENTORY OF 
SELECTED WELLS+ AND ANALYSES OF WATER SAMPLES FROM SELECTED 
WELLS. THE LARGEST QUANTITIES OF GROUNDWATER ARE AVAILABLE 
FROM WELLS IN ALLUVIUM IN THE KANSAS RIVER VALLEY WITH YIELOS OF 
AS MUCH AS 14350 GPM, BECAUSE THE USE OF GROUNDWATER FOR 
IRRIGATION IS SEASONAL +s AND BECAUSE PUMPING FOR MUNICIPAL OR 
PUBLIC=SUPPLY USE 1S SMALL COMPARED wITH THE AMOUNT OF 
GROUNDWATER AVAILAULEs THE NATURAL SLOPE OF THE WATER TABLE IN 
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THE AREA ESSENTIALLY iS UNAFFECTED. THE CONCENTRATION OF 
DISSOLVED TABULATED. (CWOODARD-USGS) 


WATER RESOURCES DATA FOR KANSAS - Published annually since 1971 
GEOLOGICAL SURVEYs LAWRENCEs KANS. WATER RESOURCES DIV. 
GEOLOGICAL SURVEY BASIC DATA REPORTS. 

WATER-RESOURCES DATA FOR KANSAS INCLUDE RECORDS OF DATA FOR 
THE CHEMICAL AND PHYSICAL CHARACTERISTICS OF SURFACE WATER 
AND GROUNDWATER. RECORDS FOR A FEW PERTINENT WATER-QUALITY 
STATIONS IN BORDERING STATcS ARE ALSO INCLUDED, THE WATER-QUALITY 
RECORDS FOR SURFACE WATERS INCLUDE DESCRIPTIONS OF THE 
SAMPLING STATIONS AWC TABULATIONS OF THE DATA FOR THE SAMPLES 
ANALYZED. THE DESCRIPTION OF THE SAMPLING STATION GIVES THE 
LOCATIONs DRAINAGE AREA, PERIODS OF RECORD FOR THE VARIOUS 
WATER-QUALITY DATAs EXTREMES OF THE PERTINENT DATAs AND 
GENERAL REMARKS. FOR GROUNDWATER SAMPLING SITESs THE WELL 
NUMBER, DEPTH OF «ELLs UATE OF SAMPLINGs AND OTHER PERTINENT 
DATA ARE GIVEN IN THE TABLE CONTAINING THE CHEMICAL ANALYSES OF 
GROUNDWATER, TABLES INCLUDE CHEMICAL» BIOLOGICAL s 
PICROBIOLOGICALs WATER TEMPERATURE, ANC FLUVIAL SEDIMENT 
DATA, (WOODARD-USGS) 


Water Resources Data for Kansasse published annually since 1975 

Geological Surveys Lawrences KS. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161. 


Water resources data for Kansass presented in two volumes-s 
consist of records of stages, discharges and water quality 
streams; stages contents-s and water quality of lakes and 


reservoirs: and water levels and water quality in wells. Ail 
data in this report represent that part of the National water 
Data System operated by the U.S. Geological Survey and 
cooperating State and Federal agencies in Kansas. (USGS). 
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Public and industrial water supplies of the Eastern Coalfield 
Regions Kentucky 

Bakers Je Acw Pricer We Eve Iter 1956 

U.S. Geological Survey Circular 369 

About 1154100-000 gal/d (gallons per day) of water is pumped 
tor 119 large public and incustrial water supplies in the 29 
counties of the Eastern Coalfield Region of Kentucky. About 12 
percent of water is used for public supply and about 88 percent 
for industrial supply. Public supplies provide 191,600 people 
with waters and per capita consumption ranges from 12 to possibly 
460 gali/d. The quantity of water pumped in a public supply for 
industrial use is sometimes more than half the total water 
provided. Industries in the region use water primarily for 
cocling. The tlargest amounts are used for coal washings gas 
transmissions petroleum processings railroad supplys and coal- 
and steel-products sanufacture. 

About 6 percent of the water pumped for public and industrial 
supplies is ground water and about 94 percent is surface water. 
Howevers of the total number of citiess industriess and 
institutions supplieds grounu water provide 37 percent of the 
supplys surface waters S52 percents and ground and surface water 
combineds 11 percent. 

Large ground-water supplies in the region are obtained 
principally from wells and abandoned coal miness but a few are 
ottained from springs. wells yield from 2 to 339 gal/min 
(gallons per minute) and get most of their water from sandstone 
in rocks of Pennsylvanian age end from sand and gravel in 
altluvium of Quaternary age. Most water is of the calcium or 
magnesium bicarbonate or sodium bicarbonate types howevers some 
water ts high tm tron content 29d some has a Large proportion of 
sulfate. 

Most of the surface water pumpec in the Eastern Coalfield is 
from the big Sandy River and its tributariess ana from the Ohio 
River. In the futures surface water will be the principal source 
for towns and industries needing large quantities of water. 
(Authors* aostract). 


Drainage Areas of Streams at Selected Locations in Kentucky 

Rowers DBD. Ens Jacksons We. He 

Geological Surveys Louisvilles KY. Water Resources Div. 

Geological Survey Open-File Report 81-614 1981. 118 ps 1 Figez 
12 Tab.- 

Journal Announcement: SwRA1506 

The drainage areas for more than 2-000 selected sites 
throughout Kentucky were determined. Areas of Limestone terrain 
characterized by sinkholes are indicated in basins where they 
have been determined, Each location is referenced by U.S. 
Geological Survey station number (where assigned), latitude, 
longitudes county coders topographic quadranyles river distance, 
and in some cases by nearby town or tlLendmark, All values are 
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given in both English and metric units and an alphabetical 
index by stream nase is provided. (usGS) 


Influences of strip mining on the hydrologic environment of 
parts of Beaver Creek basins Kentuckys 1955-59 

Colliers C. Rese and otherss 1964 

U.S. Geological Survey Professionel Paper 427-8, 85 p. 


Influences of strip mining on the hydrologic environment of 
parts of Beaver Creek basins Kentuckys 1955-66 

Colliers C. Rev Pickerings Re Jer and Mussers J. Jee editorss 
1970 

U.S. Geological Survey Professional Paper 427-Cs 79 p. 


a Fluvial Sediment Study of Fishtrap and Dewey Lakes 
Drainage Basinss Kentucky - Virginia 

Curtiss We. Fest Flints RR. Fos Georges F. Het Santosse Je F. 

Geological Surveys Louisvilles KY. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as AD-AOS6 573+ Price codes: 406 in paper 
copys AQl in microfiche. water-Resources Investigations 77-123, 
March 1978. 92 pe 28 fige 9 tabs S50 ref.e 

Journal Announcement: SWRA1123 

Fourteen drainage basins above Fishtrap and Dewey Lakes in 
the Levisa Fork and Johns Creek drainage basins of eastern 
Kentucky and southwestern Virginia were studied to determine 
sedimentation rates and origin of sediment entering the two 
lakes. The basins ranged in size from 1.68 to 297 square mites. 
Sediment yields ranged from 2-890 to 21-000 tons per square mile 
where surface-mining techniques predominateds and from 732 to 
32470 tons per square mile where underground mining methods 
predominated. Yieldss in terms of tons per acre-foot of 
runoffs ranged from 2.2 to 15 for surface-mined areass and from 
0.5 to 2.7 for wunderground-mined areas. Water and sediment 
discharges from direct runoff during storms were compared for 
selected surface-mined and underground-mined areas. Oata 
points of two extensively surface-mined areass one from the 
current project and one froma previous project in Beaver 
Creek basins McCreary Countys Kentuckys grouped similarly in 
magnitude and by season. Disturbed areas from mining activities 
determined from aerial photographs reached 17 percent in one 
study area where extensive surface mining was being practiced. 
For most areas where underground mining was practiceds 
percentage disturbed area was almost negligible. Trap efficiency 
of Fishtrap take was 89 percents and was 62 percent for Dewey 
Lake. Average annual deposition rates were 464 and 146 acre-feet 
for Fishtrap and Dewey Lakess respectively. The chemical quality 
of water in the Levisa Fork basin has been altered by man's 
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activities. (Woodard-USGS) 


A Flood Model for the Tug Fork Basins Kentuckys Virginias and 
west Virginia. 

Doyles WwW. Harrys Curwicks Philip 6.4 and Flynns Kathleen. 

U.S. Geological Survey water-Resources Investigations Report 
83-4014, 

Surface mining of coal in the United States increasec from 406 
million tons to almost 8U0 millions tons from 1978 to 1979. In 
the coal-rich 14560-square-mile tug Fork basin tlocated in 
Kentuckys Virginias and West Virginias there has been a 2-500 
percent increase since 1950 in areas affected by surface-mining 
activities. 

This study used a rainfatli-runoff model to determine if 
land-use changes associated with surface mining in the Tug fork 
basin have affected basin streamflow characteristics. The model 
was calibrated and verified for two periodss one representing 
1960 tlend-use and one representing 1950 land-use. Two 29-year 
synthetic aaily streamflow time series representing the two 
land-use conditions were generated. Statistical tests performed 
on the two time series at 15 points in the basin showed no 
Gifference at the 6.01 percent confidence level at any of the 
locations. 

In additions analyses were made to determine if future 
increases in surface-mining activities might affect basin 
streamflow. One analysis showed that increasing mining in an 
upland watershed by as much as 200 percent had little effect on 
streamflow in the intermediate area and no effect on streamflow 
at downstream locations along the Tug Fork. Even for a scenario 
where all areas disturbed by mining were assumed totally 
imperviouse the modeling process demonstrated that the increase 
in mean-annual I-day high flows (for recurrence intervals of 2 
Se 104 254 504 1004 and 100 years) was less than 4 percent at the 
basin outlet. 


The effects of mine acid on the Pond River watershed in western 
Kentucky 

Dyers Rese 1977 

U.S. Geological Survey water-Resources Bulletins ve 134 now Se 
Pe 1069-10764, 


Effects on Water Quality of Coal Mining in the Basin of the 
North Fork Kentucky Rivers Eastern Kentucky. 

Dyers Kenneth L. 

U.S. Geological Survey WRI 81-215. 

A detailed investigation of the effects of mine drainage on 
stream water quality was carried out on the watershed of the 
North Fork Kentucky River in 1975, Specific-conductance 
measurements were made at 415 sitess repeatedly at some of them, 
Discharge estimates and pH valuess were also obtained in most 
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instances while sulfate anc chloride data were obtained about 
half the time. 

Based on 3 Gaily sulfate record simulated from daily 
conductivity vwaluess trends in sulfate loads were assessed for 
the Worth Fork Kentucky River at Hazard for the 1963 through 1973 
water years. The mean annual sulfate concentration declined from 
@ maximue of 140 milligrams per Liter in the 1963 water year to 
72 milligrams per liter in the 1973 water years about half of 
what it hac been 11 years earlier. The irregular appearance of 
acid and high sulfate discharges in the earlier years indicates 
that these probably originated as sudden releases of water from 
underground mines or es water flushed from coal washing ponds. 

Over the area as a wholes coal mining has caused the mean 
annual dissolved-solids concentration to increase from about 50 
to 150 mitligrams per titer while the most responsive ions 
sulfates increased in concentration from about 8 to 50 milligrams 
per liter. 

The most damaging effect of strip mining on water quality 
appears to be the generation of sediment. Even in those 
watersheds where streams are adequately protected by 
silt-catchment dams and pondss both road construction and the dam 
construction itself mays for a times introduce large quantities 
of sediment into the streams. Strip mining of the Hazard Number 
9 seam near Hazard has introduced targe quantities of acid 
sulfate mine drainage into Lotts Creeks Yellow Creeks and cther 
streamss but still only a very small part of the total study area 
1s severly affected by acid water. 

The bulk of acid mine Grainage produced in the study area is 
immediately neutralized by carbonate minerals or replaced by 
exchangeable bases from the aquifer material before it ever 
reaches the streams. The most acid water sample collected during 
this study had already lost 635 percent of the acidity presumed to 
have originally been associated with the sulfates in the sample. 

Unusually high concentrations of several trace elements were 
observed in acid mine drainage and in streams affected by its but 
in no case were these at Levels harmful to human health? although 
both iron and mangenese concentrations were commonly high enough 
to give the water a bac taste and to leave deposits on 
containers. The highest concentrations observed for some of the 
trace elements include: 76 micrograms per liter total arsenics 
400 micrograms per Liter dissolved colbaits 100 micrograms per 
Liter dissolved coppers 82-LU0 micrograms per Liter dissolved 
irons 1-000 micrograss per Liter total leads 22-000 micrograms 
per liter dissolved mangaeneses 14200 micrograms per liter 
Gissolved nickels and 67 micrograms per liter dissolved vanadiue, 

Some watershedss especiatly those where only the Fire Clay and 
Leatherwood seams have been mineds have recovered to the point 
where the water draining from them is similar in pH and in 
concentrations of dissolved solids to that which was present 
prior to mining. 


Effects of coal mining on small streams of the Levisa Fork 
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basins Kentucky 
Dysarts J. E. 
U.S. Geological Survey Water-Resources Investigation 


Downstream effects of coal mining on the surface-water quality 
of the Levisa Fork basins Kentucky-Virginia 

Dysarts J. Ee 

U.S. Geological Survey Water-Resources Investigation 


EFFECTS OF COAL MINING ON THE WATER RESOURCES OF THE 
TRADEWATER RIVER BASINse KENTUCKY 

GRUBB. He Fee RYDERs P. Ue 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. 

AVAILABLE FROM GPOs WASHINGTONs 0.C. 20602 PRICE $2.10. 
GEOLOGICAL SURVEY WATER-SUPPLY PAPER 1940, 1972, 83 Pe 26 FIGs 20 
TABs 38 REF.e 

Journal Announce@ent: SwRA0610 

THE EFFECTS OF COAL “FINE DRAINAGE ON THE WATER 
RESOURCES OF THE TRADEWATER RIVER BASINe IN THE WESTERN COAL 
FIELD REGION OF KENTUCKYs WERE EVALUATED (1) BY SYNTHESIS AND 
INTERPRETATION OF 16 YEARS OF DAILY CONDUCTANCE DATA, 465 
CHEMICAL ANALYSES COVERING AN 18-YEAR PERIODs 28 YEARS OF DAILY 
DISCHARGE DATAs AND 16 YEARS OF DAILY SUSPENDED-SEDIMENT DATA 
FROM THE TRADEWATER RIVER AT OLNEY AND (2) BY COLLECTION, 
SYNTHESISs AND INTERPRETATION OF CHEMICAL AND PHYSICAL 
WATER-QUALITY DATA AND WATER=-QUANTITY DATA COLLECTED OVER A 
2-YEAR PERIOD FROM MINED AND WNONMINED SITES IN THE BASIN, 
MAXIMUM OBSERVED VALUES OF 13 CHEMICAL AND PHYSICAL 
WATER-QUALITY PARAMETERS wERE THREE TO 300 TIMES GREATER IN THE 
DISCHARGE FROM MINED SUBKLASINS THAN IN THE DISCHARGE FROM 
NONMINED SUBBASINS. POTASSIUM. CHLORIDE, AND NITRATE 
CONCENTRATIONS WERE NOT SIGNIFICANTLY OIFFERENT BETWEEN MINED AND 
NONMINED AREAS. MEAN SULFATE LOADS CARRIED BY THE TRADEWATER 
RIVER AT OLWEY WERE ABOUT 75% GREATER FOR THE PERIOD 1955-67 THAN 
FOR THE PERIOD 1952-54. SUSPENDED-SEDIMENT LOADS AT OLNEY FOR 


THE NOVEMBER-APRIL STORM-RUNOFF PERIOOS GENERALLY VARY IN 
RESPONSE TO STRIP-MINE COAL PRODUCTION IN THE BASIN ABOVE 
OLNEY. STREAMFLOW IS MAINTAINED DURING EXTENDED ORY PERIODS IN 


MINED SUBBASINS AFTER STREAMS IN NONMINED SUBBASINS HAVE CEASED 
FLOWING. SOME POSSIBLE METHODS OF REDUCING THE EFFECTS OF MINE 
DRAINAGE ON THE STREAMS ARE CONSIDERED. (WOODARD-USGS) 


FLOODS OW LICKING RIVER IN VICINITY OF SALYERSVILLEs KENTUCKY 

HANNUMs, CURTIS HH. 

GEOLOGICAL SURVEYs LOUISVILLEs KY. 

U S$ GEOL SURV OPEN=-FILE REPs 17 Pe MAY 1968. 7 FIGse 1 PLATEs 2 
PHOTO.s 

Journal Announcement: SWRA0207 
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FLOODS ON CLICKING RIVER NEAR SALYERSVILLEs KENTUCKY, WERE 
STUDIED 10 OBTAIN HYDROLOGIC CATA THAT CAN BE USED TO EVALUATE 
THE EXTENTs DEPTHs, AND FREGUENCY GF FLOODS THAT AFFECT THE 
ECONOMY OF DEVELOPMENTS ON THE FLOGD PLAINS. THE DATA PROVIDES A 
BASIS FOR SOLVING EXISTINe FLOGD PLAIN PROBLEMS AND FOR 
REGULATING FUTURE LAND USt AND DEVELOPMENT TO REDUCE FUTURE 
FLOOD DAMAGE SY BUILDING AND ZONING REGULATIONS, LOCATING 
WASTE DISPOSAL AND WATER TREATMENT FACILITIESs AND DEVELOPING 
RECREATIONAL AREAS. THE AKEAS INUNDATED BY Sse 254 AND SO-¥R 
FLOODS ARE SHOWN ON A TOPUGRAPHIC MAP, SCALE 1:2:12-000. HEIGHTS 
OF FLOODS ARE TABULATED. ANNUAL FLOODS ARE SHOWN 
GRAPHICALLY DEMONSTRATING THE IRREGULARITY OF FLOOD HEIGHTS AND 
THE TYPICAL MAGNITUDES OF FLOODS. FOR EACH GAGING STATION IN THE 
AREAs FLOOD DISCHARGES AND GAGE HEIGHTS ARE TABULATED. 
MAJOR FLOOD PROFILES ARE ODRAWN,. THE FREQUENCY-GAGE HEIGHT 
RELATIONSHIP IS SHOWN GRAPHICALLY. (KNAPP-USGS) 


Occurrence of fresh water in the Lee Formation in parts of 
Elliotts Johnsons Lawrence Magoffins and Morgan Countiess Eastern 
Coal Field Regions Kentucky 

Hopkinss H. Tes 1970 

U.S. Geological Survey Water Supply Paper 1867, 44 p. 


GROUNDWATER 

HOPKINS» He Tes MULLs Dd. S. 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

IN: INFLUENCES OF STRIP MINING ON THE HYDROLOGIC ENVIRONMENT 
OF PARTS OF BEAVER CREEK BASINe KENTUCKYs 1955-664 GEOLOGICAL 
SURVEY PROFESSIONAL PAPER 427-Ce P 10970. 6 Pe & FIG. 

Journal Announcement: SwRAG415 

THE EFFECTS OF MINING ON THE OCCURRENCEs. MOVEMENT, AND 
QUALITY OF GROUNDWATER wERE STUDIED IN THE CANE BRANCH 
STUDY AREAs KEWTUCKY. GROUNDWATER IN THE ESSENTIALLY UNMINED 
WEST FORK CANE BRANCH STUDY AREA WAS ALSO INVESTIGATED TO PROVIDE 
A BASIS FOR COMPARISON, THERE HAS BEEN NO SIGNIFICANT 
CHANGE IN THE OCCURRENCE AND MOVEMENT OF GROUNDWATER IN THE 
VICINITY oF THE SOUTHWEST SPOIL BANK SINCE BEGINNING OF 
OBSERVATIONS IN THE SPRING OF 1958, SHALLOW GROUNDWATER IN 
BEOROCK 1s RECHARGED BY PRECIPITATION AND MOVES FROM 
TOPOGRAPHICALLY HIGH AREAS TO STREAMS. GROUNDWATER IN THE 
SOUTHWEST SPOIL BANK IS KECHARGED BY OIRECT INFILTRATION OF 
PRECIPITATION AND SEEPAGE FRUM ADJACENT POOLSs AND IT OISCHARGES 
MOSTLY EASTWARD INTO TRIBUTARIES ORAINAGE THE SPOIL BANK AREA, 
FLUCTUATIONS OF THE WATER TABLE IN THE SPOIL BANK ARE LARGELY 
CONTROLLED BY DIRECT INFILTRATION OF PRECIPITATION DOURING THE 
WINTER=SPRING SEASONs BuT THEY ARE STRONGLY INFLUENCED 86Y 
SEEPAGE FROM POOLS ADJACENT TO THE SPOIL BANK DURING THE 
SUMMER=-AUTUMN SEASON, THE SHAPE AWO SLOPE OF THE WATER TABLE IN 
THE SPOIL BANK HAVE NOT CHANGED SIGNIFICANTLY SINCE OBSERVATIONS 
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BEGAN IN 1958. (SEE ALSO wW71-07935) (KNAPP-USGS) 


Hydrology of area 134 Eastern Coal Provinces Kentucky-s 
Virginies west Virginia 

Kiestlers Jee Quinoness Fer Mulls Of. Ser and Yorks Ke L. 

U.S. Geological Survey 


Surface mine water quality control in the Eastern Kentucky 
Coalfields 

Kimballs RR. Lee 1976 

Report to Kentucky Department of Natural Resources 
Environmental Protection and Appalachian Regional Commissions 92 
De 

This report is concerned with acid mine drainage and other 
forms of chemical water pollution attributed to surface mining in 
the Eastern Kentucky Coalfield and gives primary emphasis to 
identifying coal seams with the highest acid-producing potential. 
The parameterss Criteritas and methodology developed and used to 
achieve this end are described. The research effort included a 
general evaluation of existing water- quality data for all the 
major drainage basins in the Eastern Kentucky Coalfields followed 
by @ concentrated study in Kentuckys Big Sandys and Cumberland 
River basins. CAdapted from Summary.) 


Influences of Strip Mining on the Hydrologic Environment of 
Parts of Beaver Creek Basins Kentuckys 1973-74, 

Kriegers Robert A.s and Others. 

U.S. Geological Survey Professional Paper 427-0, 


WATER IN KENTUCKY 

KRIEGER, ®. Aw?i CUSHMANs RR. Vee THOMASs Ne. Of 

GEOLOGICAL SURVEYs WASHINGTON, 0. C. 

KENTUCKY GEOL SURV SER 10, SPEC PUBLICATION NO 164 1969. 51 Pe 
23 FiGse 39 PHOTOs 4&4 TABse 126 REF. 

Journal Announcewent: SwWwkA0219 

THE WATER RESOURCESs WATER USEs WATER PROBLEMSs AND WATER LAW 
OF KENTUCKY ARE DISCUSSED IN A PUBLICATION INTENDED FOR PUBLIC 
EDUCATION TO INCREASE KNOWLEDGE OF THE NATURE, AVAILABILITY,s 
AND MANAGEMENT OF WATER. DATA ON WATER QUALITYs WATER USE-s 
STREAMFLOW, GROUNDWATER LEVELs RESERVOIR CAPACITY AND 
PRECIPITATION ARE TABULATED. A BIBLIOGRAPHY of KENTUCKY 
WATER INFORMATION IS INCLUDED, (KNAPP-USGS) 


Hydrology of area 5+ Eastern Coal Provinces Kentuckys 
Tennessee 

Leists 0. Wer Quinoness Fae Mulls 0. See and Youngs *. 

U.S. Geological Survey 


187 














Kentucky Kentucky 


PRECIPITATION AND RUNOFF 

MCCABEs J. Ae 

INs INFLUENCES OF STRIP MINING ON THE HYDROLOGIC ENVIRONMENT 
OF PARTS OF SEAVER CREEK GASINs KENTUCKYs 1955-664 GEOLOGICAL 
SURVEY PROFESSIONAL PAPER 427-Ce FP CS5-C9e 1970. 5 Pe & FIGs 1 
TAB. e 

Journal Announcement: SWRAU4TS 

THE RUNOFF CHARACTERISTICS OF CANE BRANCH AND HELTON SBRANCH 
BASINS OF KENTUCKY WERE STUDIED TO RELATE ANY OBSERVED 
DIFFERENCES BETWEEWY THE TwO BASINS TO OIFFERENCES IN THEIR 
EXPOSURE TO STRIP MINING. THE ORAINAGE BASIN OF CANE B8BRANCH 
INCLUDES STRIP-MINED AREAS» WHEREAS THE ORAINAGE GASIN OF 
HELTON BRANCH HAS NOT BEEN DISTURBED BY STRIP MINING. THERE WERE 
PEASURAGLE OILFFERENCES IN RUNOFF CHARACTERISTICS BETWEEN THE TWO 
BASINS» DESPITE THE FACT THAT SIMILAR PERCENTAGES OF ANNUAL 
PRECIPITATION GO TO RUNOFF AND EVAPOTRANSPIRATION IN EACH 
BASIN. APPLICATION OF BOTH FLOW-DURATION AND ANNUAL-FLOOD 
PETHOOS TO ANALYSIS OF STREAM HYDROGRAPHS INDICATED THAT CANE 
ERANCH HAS GREATER PEAK FLOKS PER SQUARE MILE OF DRAINAGE 
AREA AND MORE RAPID CHANGES IN DISCHARGE, BUT HELTON BRANCH 
HAS GREATER BASE FLOWS. HOWEVER, AN EXAMINATION OF THE 
HYOROLOGIC DATA FOR PROGRESSIVE CHANGE IN RUNOFF CHARACTERISTICS 
OF CANE GRANCH THAT COULD JE RELATED TO THE HISTORY OF MINING 
IN THE AREA FAILED TO INDICATE ANY SUCH CHANGE. (SEE ALSO 
w71+07935) (KNAPP-USGS) 


Influences of strip mining on the hydrologic environment of 
parts of Beaver Creek basins Kentuckys 1975-76 

MeCabes J. Ace 1962 

U.S. Geological Survey Professional Paper 427-0 


Public and industriel water supplies of the Western Coal 
Reyions Kentucky 

Maxwells 8. Wee 1956 

U.S. Geological Survey Circular 359 

Data on the sources Pumpager treatments and storage of water 
for 88 public and industrial water supplies in the 10 counties of 
the Western Coalfield Region of Kentucky are presented, 

The total daily pumepage of water in the region is about 
$0,000,000 gallons. Seventy-two percent of this is obtained from 
wells end 26 percent is obteined from surface supplies. The 
Quaternary alluvium provides about 91 percent of the ground water 
used in the region. Of the total pumpagers 24 percent is used for 
all purposes from public supolies. The daily consumption of 
water per person from public supplies ranges trom 21 to 197 
gallons and averages 110 gallons. The chief industrial 
consueption of water is for coal washings production of 
chemicalss distillings and secondary recovery of petroleus, 
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The region is the southern part of a large basin of shales and 
sandstones of Pennsylvanian age which is owerlain in places by 
alluvial sands and gravels and silts of Quaternary and Recent 
age. The chief aquifers are the Pennsylvanian sandstones and the 
sands and graveis of the atluviue. The water in the 
Pennsylvanian sandstones is fresh in the outcrop areas and 
becomes progressively sore mineralized towards the center of the 
basin. Yields from the Pennsylvanian sandstones range from a few 
gallons per sinute up to $00 gai/min. Water in the atlluvive 
ranges from hard tc very hard and say be pusped from vertical 
wells at rates up to at teast 1-000 gal/min. (Author's 
abstract.) 


Reconnaissance of ground-water resources in the Western Coal 
Field regions Kentucky 

Maxwells 8. Wee and DeVauls R. Wer 19620 

U.S. Geological Survey Water-Supply Paper 15997 34 o. 


Ground-water resources of the Jenkins-wWhitesburg areas Kentucky 
Mulls 0. See 1965 
U.S. Geological Survey Water-Supply Paper 1809-Ar 36 0. 


Availability and Quality of Water from Underground Coal Mines 
in Johnson and Martin Countiess Kentucky 

Mulls 0. S.% Cordiviolas S$.7 Risserse Of. We 

Geological Surveys Louviswvilles KY, water Resources Ov. 

Geological Survey Open-File Report 81-690 (WRI), 1981. Ste oo 
1% Figs 2 Platess 12 Tabs 355 Ref.- 

Journal Announcement: SWRAIS12 

The tocation and sine volume is shown for all abendoned coat 
mines that contained water in Johnson and Martin Counties, Ky. 
The principal factors that affect the occurrence of water in 
coal mines is mine sizer intensity and duration of precipitation 
and the location of the mine relative to the developed above 
drainage whereas water usually eust be pumped fro flooded 
galleries of mines below drainage. Ten sabove-rdrainage mines 
discharged from 12 to 4700 gallons of water per «minute. 
Suttained discharce from the largest above-drainage sine ranged 
from 750 to 14200 gallons per sinute. Eight below drainage 
mines are considered potential sources of water. Test pumping 
and hydrographs indicate the seasonal recharge rate into 
below drainage mines veries from 660 to 105-500 gallons per 
Gay. Estiaates of water stored in individual wines ranged from 
22 to 14662 million gallons. This water could sustain « 
supply through periods of Limited recharge to the mine, Most 
sine water is a calcium magnesium sulfate type. Hardness 
ranged froe soft to very hard and pH ranged from 3.1 to 8.0 
units. The concentration of most dissolwed constituents wes 
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lower in water from below-drainage sines than in water fros 
those abowe-drainage. CUSGS) 


PUBLIC AND INDUSTRIAL WATER SUPPLIES OF KENTUCKYs 1968-69 

MULL +s 0. S.7% CUSHMANs 8. Viti LAPBERTs T. We 

GEOLOGICAL SURVEYs LOUISVILLEs KY. 

KENTUCKY GEOLOGICAL SURVEY SERIES As INFORMATION CIRCULAR 204 
1970. 07 Pe 1 FIGe 2 TABse © REF. e 

Journal Announcements SwRAUE2Z4 

DATA CONCERNING PUBLIC AND INDUSTRIAL WATER SUPPLIES oF 
KENTUCKY DURING 1968-69 ARE PRESENTED. AN AVERAGE OF ABOUT 612 
MILLION GALLOWS OF WATER WAS USED DAILY IN 1968-69 FOR PUBLIC 
AND IWNOUSTRIAL WATER SUPPLY IN KENTUCKY. THIS IS AN INCREASE IW 
TOTAL WATER USE OF 29% OVER 1957-59, AND 54% Over 1951-535. 
PUBLIC SUPPLIES ACCOUNTED FOR Sisk AND INDUSTRIAL SUPPLIES 69% 
OF THE TOTAL WATER USED IN 1968-69. MUNICIPALITIES AND UTILITY 
WATER DISTRICTS FURNISHED WATER T0 241854646 PEOPLEs 84.5% 
BEING SUPPLIED FORM SURFACE-WATER SOURCES AND 15.5% FROM 
GROUNDWATER SOURCES. THE AVERAGE DAILY USE WAS ABOUT 190 MILLION 
GALLONS+ A 23% INCREASE OVER 1957-59 AND SOX OVER 19513-5353. THE 
AVERAGE OAILY PER CAPITA USE WAS 86.5 GALLONS. THE PER CAPITA 
USE SHOWS A WIDE RANGE AMONG COMMUNITIES. IN GENERAL THE LARGER 
THE CITY OR TOWNs THE LARGER THE PER CAPITA USE. INDUSTRIAL 
WATER USE IN 1968-69 INCREASED <AasBouT 32% Over 1957-59, 
a LARGER INCREASE THAN FOR PUBLIC SUPPLIES. THE AVERAGE DAILY 
USE WAS WEARLY 423 MILLION GALLONSs OF WHICH ABOUT 328 MILLION 
GALLONS WAS SELF SUPPLIED THE REMAINDER WAS SUPPLIED BY PUBLIC 
WATER SYSTEMS. (WOODARD -USGS) 


WATER RESOURCES OF THE MIDULESBORC AREAs KENTUCKY 

MULLs Dd. $.7 PICKERING, ®. de 

US GEOLOGICAL SURVEY. 

US GEOL SURV REP OF INVEST 9 $1 Pe 1968. 13 FIGe 7 PLATEs 6 
TAGs 41 REFse 1 APPEND. + 

Journal Announcement: SwRAG802 

WATER RESOURCES INFORMATION FOR THE MIDOLESBORO AREA IS 
SUMMARIZED AS PART OF THE STATEWIDE STUDY OF WATER AND MINERAL 
RESOURCES. THE QUANTITY AND @QUALITY OF GROUNOWATERS AND 
SURFACE WATERS RE ADESCRIGEDS THE AQUIFERS,» WATER USEs AND 
NATURAL As WELL AS MAN-MADE CONDITIONS AFFECTING OPTIBUR 
DEVELOPMENT OF WATER RESOURCES ARE DISCUSSED. A DEPENDABLE WATER 
SUPPLY IS AVAILABLE FROM A RESERVOIR IN A PROTECTED ORAINAGE 
BASIN: AMPLE GROUNDWATER 15 AVAILABLE FOR PRESENT USE AND FUTURE 
WEEDS. MOST OF THE GROUNDWATER IS IW CONGLOMERATES AND 
SANDSTONES OF THE PEWNSYLVANIAN Lee FORMATION, ARTESIAN 
WELLS CAPABLE OF PRODUCING AS MUCH AS 100 GPM EACH CAN GE 
DEVELOPED: <A WELL AND A SPRING EACH OF THAT CAPACETY ARE ALREADY 
In use. SHALLOWER ROCKS OF THE PENNSYLVANIAN GREATHITT 
GROUP AND THE SHALLOW ALLUVIUM CAN BE DEVELOPED FOR DOMESTIC 
AND MODES! INDUSTRIAL SUPPLIES. FRACTURES IN THE OISTURBED 
ROCKS Ald RECHARGE AND CIRCULATIO SON THAT GENERALLY AQUIFER 
WATER IS SATISFACTORY FOR most uses with LITTLE MORE 
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TREATMENT THAN IRON REMUVAL. FURTHER DEVELOPMENT OF SURFACE 
WATER WOULD REQUIRE IMPOUNDMENT. SURFACE WATER QUALITY IS 
SLIGHTLY IMPAIRED BY ACID MIKE DRAINAGE AND WASTE 
DISPOSAL. FLOOD HAZARDS ARE REDUCED BY CONTROL STRUCTURES. 


Description of physical environment = and of strip-mining 
operations in parts of Beaver Creek basins Kentucky 

Mullers J. Jee 19634 (1966) 

U.S. Geological Survey Professional Paper 427-A4+ <5 p. 


Description of physical environment and oi &strip-mining 
operations in parts of Beaver Creek basins Kentutiy 

Mussers J. Jer 1963 

U.S. Geological Survey Professional Paper 427-As 25 p. 

An investigation of the effects of strip #ining for coal on the 
hydrology of parts of the Beaver Creek basins McCreary Countys 
Kyes was begun by several State and Federal agencies in 1955. 
This report describes the topographys drainages geologys soilss 
climates hydrologic environments, and forest vegetation of the 
Study areas and gives a history end description of the mining. 
The following study areas are included: (1) The Cane Branch 
basins in which there has been minings (2) the Helton Branch 
basins in which there has been no mining and which is reasonably 
similar to the Cane Branch besin in physical characteristics: and 
(3) the West Fork Cane Branch basins in which there has been some 
prospecting. 

The bedrock of the Beaver Creek basin has been eroded by 
streams to form a maturely dissecteds irregular land surface with 
narrows winding ridges and deeps steep-sideds narrow valleys. 
The drainage area of each study areas in square miless is as 
follows: Helton sranchs 0.857 Cane Branches 0.677 and west Fork 
Cane Branchs a major tributary to Cane Branchs 0.26. Profiles of 
the steep stream channels and area-elevation curves of the land 
slopes show that the study areas are similar topographically. 
The Helton Branch channel has a@ bedrock floor. Numerous reaches 
of the Cane and West Fork Cane Branch channel floors are composed 
of sediment deposits. 

The stratigraphic section is divided into three partss as 
follows: (1) The strata below the main cliff-forming sandstone 
that consist mostly of siltstone and claystone?s (2) the main 
cliff-forming sandstone that makes the steep valley waliss and 
(3) the strata above the main cliff-forming sandstone that 
consist of sandstones siltstones claystones and the Barren Fork 
coal seam in the Cane Branch and West Furk Cane Branch areas and 
mostly of sandstone in the Helton Branch area. 

The spoil banks in the Cane Branch basin are composed of a 
heterogeneous mixture of sandstones siltstones claystonesr soils 
and water-soluble sulfur compounds. Downstream from the spoil 
bankss the stream beds and the lower flood plains are composed of 
fluvial deposits consisting predominantly of clay and silt-size 
particles that were derived from the spoil banks. In the Helton 
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Branch basins fluvial deposits consist of sand- to boulder-size 
fragmentss and in the West Fork Cane Sranch basin these deposits 
consist of silt- to boulder-size fragments. 

Several yreat soil groups occur within the study areass 
including the Red-Yellow Poczolic groups the Planosol groups and 
the Alluvial group. The main soil series present are the 
Muskingums Hartsellss Wellstons Jonnsburgs Tilsits and Enderss 
which have formed from parent sandstones siltstones and claystone 
beds. The hydrologic classi ‘ication of soils indicates that the 
Helton and Cane Branch study areas are similar in terms of 
potential runoffs insofar as the soils are concerned. 

The climate of southeastern Kentucky is virtually continental 
in character. The temperature ranges annually from about 5& to 
100 degrees fF. The mean annual precipitation is 46 inches. 
Thunderstorms are common during the spring and summer months. 
The mean annual snowfall is about 111 inches. Annual runoff 
averages about 22 inches. Cane and Helton Branches are perennial 
Streams and rarely reach zero flow. West Fork Cane Branch is an 
intermittent stream and is dry for long periods in the summer and 
fail. 

Chemical weathering has produced the gentle slopes in the 
uplands of the study areass and physical weathering has resulted 
in the formation of the steep valley wails. 

The forest vegetation of the study areas consists of stands of 
pines and oaks on the ridges and of stands of hardwoods and 
hemlocks in the coves and bottom lands. There are some 
differences in the percentages of the various forest types in the 
Study areass but the total percentages of types based on 
environmental conditions are similar. The Helton Branch area has 
a larger number of stems per acre than the Cane Branch area. 

From 1955 to 19604 four phases of prospecting and mining took 
place in the Cane and West Fork Cane Granch study areas. From 
May 1955 to April 19564 the Barren Fork coal seam was strip mined 
in the southwest side of the Cane Branch area, After mining was 
completeds the mine operator leveled the spoil bank resulting 
from the operation and cleared two ditches to allow drainage into 
Cane Branch. 

From October 1957 to January 19594 @ second operator drift 
mined the coal sean in the highwall on the southwest side of the 
Cane Branch area. Acid water was frequently pumped from the 
drift mine into Cane Branch during the mining operation. 

From the fall of 1958 to August 19594 a third operator strip 
mined coat in the northeast side of the Cane Branch area. After 
minings the new spoil bank was leveled and a ditch cleared to 
allow drainage into Cane Branch. 

During February and March 19604 a fourth operators in 
prospecting for coal along the divide between the Cane and West 
Fork Cane Branch basinsse built a small spoil bank in each of 
these basins. No coal was mined in the areas during this 
activity. 
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Geochemistry of water ig Colliers C. Rev and otherss influences 
of strip mining on the hydrologic environment of parts of teaver 
Creek basins Kentucky 

Mussefs Je Jev anc Whetstones Ge. wer 1964 

U.S. Geological Survey Professional Paper 427-84 p. B42-844,. 


GEOCHEMISTRY OF WATER 

MUSSERs Je Jet PICKERINGs RR. Je 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

IN: INFLUENCES OF STRIP MINING ON THE HYDROLOGIC ENVIRONMENT 
OF PARTS OF BEAVER CREEK BASINse KENTUCKYs 1955-664 GEOLOGICAL 
SURVEY PROFESSIONAL PAPER 427-Ce P C14-C304 1970. 17 Po 9 FIGe 7 
TAB.s 

Journal Announcement: SWRAUSTS 

ONE OF THE ENVIRONMENTAL FACTORS MOST OBVIOUSLY INFLUENCED 
BY STRIP MINING IN THE CANE BRANCH GASIN OF KENTUCKY IS THE 
CHEMICAL COMPOSITION OF THE WATER. CANE BRANCH IS AN ACID STREAM 
BECAUSE OF STRIP MINING. THIS REPORT DESCRIBES AND EVALUATES 
(1) CHANGES IN THE CHEPICAL COMPOSITION OF WATER IN THE CANE 
BRANCH STUDY AREAs (2) THE CHEMICAL COMPOSITION OF WATER IN 
NEARGY STUDY AREAS UNAFFECTED BY MININGs AND (3) THE GENERAL 
PERSISTENCE OF ACID WATER DOWNSTREAM FROM THE CANE BRANCH 
MINING AREA. ALTHOUGH FLUCTUATIONS OF ANNUAL MEAN CONCENTRATIONS 
DUE TO CLIMATIC VARIATIONS HAVE MADE IT OIFFICULT TO IDENTIFY 
A DEFINITE TREND DURING THE PERIOD 1962-664 APPARENTLY THERE WAS 
LITTLE CHANGE IN THE RATE OF (CHEMICAL WEATHERING OR IN THE 
CHEMICAL COMPOSITION OF THE WATER IN CANE BRANCH DURING THE 
LAST 5 YEARS OF THE STUDY. AS THE ACIO MINE DRAINAGE FROM 
THE CANE BRANCH AKEA MOVES DOWNSTREAM, IT I$ DILUTED AND 
NEUTRALIZED BY INFLOW FROM STREAMS CONTAINING WICARBONATE 
ALKALINITY. THE EFFECTS OF THE MINE ORAINAGE ARE ALMOST 
UNDETECTABLE AT THE POINT WHERE WATFR FROM LITTLE HURRICANE 
FORK ENTERS BEAVER CREEKs AND BEAVER CREEK BELOW THIS POINT HAS 
A SLIGHTLY ACID PH LIKE THAT OF NEIGHBORING STREAMS UNAFFECTED BY 
ACIO MINE ORAINAGE. (SEE ALSO W71-07935) (KNAPP-USGS) 


Geology and ground-water resources of the Prestonsburg 
quadrangles Kentucky 

Prices We Ess Iter Mulls 0. See and Kilburnse Chabots 1956 

U.S. Geoloyical Survey Water-Supply Paper 13559 140 p. 


Reconnaissance of ground-water resources in the Eastern 
Coalfield Reyions Kentucky 

Prices We. Eur Mulls DO. See and Kilburnse Coe 1962 

U.S. Geological Survey Water-Supply Paper 1607+ 56 op. 
Supplemented by U.S. Geological Survey Hydrological Atlases 36, 
37.4 and 38. 

The availability of ground water in different parts of this 
region was determined chiefly by analyzing ground-water data 
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collected during the reconnaissance. The resulting 
water-availability mapss published as Hydrologic Investigations 
Atlasess were designed to be used In conjunction with this 
report. 

water from wells and springs in the Eastern Coalfield Region 
varies widely in chemical characters but most of the water is of 
the calcium magnesium bicarbonate or sodium bicarbonate type. 
Chloride and iron ere the most objectionable constituents in the 
ground water of the region. Salty water is known to occur at 
cepths of less than 300 feet in all the physiographic sections of 
the regions except the Cumberland Mountain section. In generals 
the chloride content of the ground water becomes higher with 
increasing depth below drainages and water that is salty enough 
to be called a brine eventually will be met in wells drilled deep 
enough in any pert of the region. 

Iron is present in noticeable quantities in the water from 
wells and springs in all formations in the region. Areas in 
which vadose water drains through beds of black shale or coals or 
areas in which acidic mine drainage recharges the ground water 
probably wilt have a high iron content. Under these 
circumstancess the iron-bearing water probably will occur only at 
shallow depths. 


Hydrology of Area 146 Eastern Coal provinces Kentucky 
Quinoness Foe Mulls 0. Ser Yorks Ke Lev and Kendalls Ver 1981 
Water Resources Investigations 81-137, 145 p. 


Hydrology of Area 34 Interior Coal Provinces Eastern Regions 
Kentucky 

Quinoness Fer Yorks Ke Ler and Plebuchs R. 

U.S. Geological Survey 


Synthetic fuels developments earth science considerations. 
(Duplicated see Alabama) 

Rickerts 0. Ase Ulmanse de Jee and Hamptons E. Ree 1979 

U.S. Department of Interior/Geological Surveys 45 p. 


Floods of April 1977 in the Appalachian Region of Kentucky-s 
Tennessees Virginias and West Virginia (duplicated see Virginia) 

Runnere Ge Sev and Chime E. One 1980 

U.S. Geological Survey Professional Paper 1028 43 p. 


INDEX TO WATER-QUALITY DATA AVAILABLE FROM THE U.S. GEOLOGICAL 
SURVEY IN MACHINE-READABLE FORM TO DECEMBER 314 19724 
SOUTHEASTERN REGION 

SHOWENs C. Ret WILLIAMSs Of. O. 

GEOLOGICAL SURVEYs RESTONs VA, PAPER COPY. $2.25 IN 
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MICROFICHE. WATER-RESOURCES INVESTIGATIONS 22-734 JUNE 1973. 757 
Fe S FIGs 1 TABs APPEND. + 

Journal Announcement: SWRAUSD4 

THIS REPORT LISTS WATER QUALITY STATIONS OPERATED BY THE 
GEOLOGICAL SURVEY IN THE SOUTHEASTERN U.S. FOR WHICH DATA 
ARE AVAILABLE IN SACHINE-KEADABLE FORM. THE DATA ARE THE 
RESULTS OF ANALYSES OF WATER SAMPLES AND INDICATE THE CHEMICAL 
AND PHYSICAL CHARACTERISTICS OF SURFACE WATER AND GROUNDWATER. 
THE STATIONS ARE LISTED ACCORDING TO STATION NUMBER WITHIN EACH 
STATE. THE WATER QUALITY DATA ARE IDENTIFIED BY S-DIGIT 
PARAMETER CODES AND ARE GROUPED INTO 21 PARAMETER 
CATEGORIES. THE AVAL YTICAL RESULTS FOR ALL SAMPLES IN ANY ONE 
YEAR ARE THEN GRIUPED wlTHIN THE PARAMETER CATEGORIES. THE 
REPORT LISTS THE AVAILABLE RETRIEVAL OPTIONS» THE 
PACHINE-READABLE OUTPUT OPTIONS. USER CHARGES-s AND HOW TO 
OBTAIN THE DATA. (KNAPP-USGS) 


TREE GROWTH 

SIGAFOOS, R. 8 e 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

IN: INFLUENCES OF STRIP MINING ON THE HYDROLOGIC ENVIRONMENT 
OF PARTS OF BEAVER CREEK BASINs KEWTUCKYs 1955-664 GEOLOGICAL 
SURVEY PROFESSIONAL PAPER 427-Ce P C57-C594 1970. 3 Pe 3 FIGse 1 
TAB.e 

Journal Announcement: SWRA0O415S 

THE WET EFFECT OF STRIP MINING UPON THE FORESTS IN THE CANE 
BRANCH BASIN, KENTUCKY IS NEGATIVE. THE AREA MINED WAS CLEARED 
OF TREES AT THE TIME OF MININGs AND AFTER A RECOVERY PERIOD OF 
1G YEARS DID NOT SUPPORT THE NUMBER OF TREES THAT A COMPARABLE 
AREA OF ABANDONED CULTIVATED LAND SUPPORTED. FURTHERMORE, 
SOmE TREES THAT WERE NOT DESTROYED AT THE TIME OF MINING 
SUBSEQUENTLY DIEDs PROSABLY BECAUSE OF BURIAL BY SEDIMENT, AND 
OTHER TREES MAY HAVE HAD THEIR GROWTH INHIBITED AS A RESULT 
OF IRRIGATION BY MINE ORAINAGE. (SEE ALSO W71-07935) (KNAPP-USGS) 


Floods of December 1978 in Kentucky 

Sullavanse Je Net Quinoness Foe Flints RR. F. 

Geological Surveys Louisvilles KY. Water Resources Div. 

Geological Survey open-file report 79-9774 April 1979. 53 pe 
1S figs 6 tabs 4& ref.s 

Journal Announcement: SWRA1302 

In 19786 severe flooding throughout the State of Kentucky 
occurred from December 3-10 as @ result of intense 
precipitation from two storms. The storms of December 3-5 and 
December 7-10 produced record peak discharges in several areas 
throughout central and eastern Kentuckys resulting in damages of 
nearly 50 million dollars and the toss of five lives. This 
report summarizes data collected during the floods by the U.S. 
Geological Surveys Water kesources Divisions and other Federal 
and State agencies in Kentucky. The Gata include 
precipitations streamflow, and water-quality data 
(including suspended sediment). Estimates of property damages 
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in selected basins are also provided. The information is 
preliminary and subject to revisions. (woodard-USGS) 


LOW-FLOW CHARACTEZISTICS OF KENTUCY STREAMS 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

OPEN-FILE REPORT» 19744 1 SHEETs 1 MAP.e 

Journal Announcement: SWRAU716 

LOW-FLOW DATA ARE GIVEN FOR STREAMS THROUGHOUT KENTUCKY. WHERE 
MORE THAN 10 YEARS OF RECORD ARE AVAILABLEs THE 7-DAY ANNUAL LOW 
FLOWS ARE USED TO DEFINE A FREQUENCY CURVE. THE DISCHARGE AT 
1O-YEAR RECURRENCE INTERVAL FROM THAT CURVE IS THE 7-DAY @10, 
THIS REPORT PRESENTS THE 7-DAY 210 DISCHARGE AT 85 
CONTINUOUS-RECORD STATIONS AND AT 469 PARTIAL~RECORD STATIONS. 
THESE VALUES ARE SHOWN ON A MAP ALONG WITH THE STATION NUMBER 
AND THE DRAINAGE AREA. (CKNAPP-USGS) 


Water Levels in Ooservation Wells in Kentucky 19355 Through 1976 

Whitesidess D. V.s Kernodles J. Met Leists DO. We 

Geological Surveys Louisvilles KY. Water Resources Div. and 
Geological Surveys Louisvilles KY. Geologic Div. 

Open-file report 78-1294 February 1978. 156 pe 196 fige 1 tabs 
113 ref.es 

Journal Announcement: SWRA1117 

Hydrographs show water levels in observation wells in Kentucky 
from 1935 through 1976. The water levels in these wells are 
measured as part of the national observation well network and in 
cooperation with the University of Kentuckys Kentucky Geological 
Survey. The hydrographs are arranyed by the five physitograhic 
regions of Kentuckys alphabetically by countys and in ascending 
order of latitude. The collection and tabulation of ground-water 
levels and aquifer data are used to determine short-tera 
changes and long-range trends in water-level fluctuations which 
reflect the changes in storage within ground-water reservoirs. 
(Woodard-USGS) 


YIELOS AND SPECIFIC CAPACITIES OF BEOROCK WELLS IN KENTUCKY 

eWHITESTIDOESs O.V 

GEOLOGICAL SURVEYs LOUISVILLEs KY. 

KENTUCKY GEOLOGICAL SURVEY INFORMATION CIRCULAR 214 1971. 18 P. 
5S FIGs 1 TABs 57 REF.e 

Journal Announcement: SwRAOQSOS 

SPECIFIC=-CAPACITY AND WELL=YIELO OATA ARE PRESENTED FROM 
CONTROLLED PUMPING TESTS ON 106 SELECTED BEDROCK WELLS IN 41 
COUNTIES IN KENTUCKY. OCCURRENCE AND MOVEMENT OF GROUNDWATER IN 
BEOROCK AQUIFERS ARE DISCUSSED. DEPTHS OF WELLS TESTED 
RANGE FROM 21 TO 14015 FEET AND YIELOS RANGE FROM AQUIFERS WILL 
NEED TO BE DEVELOPED AND UTILIZED AS DEMAND FOR WATER 
INCREASES ALONG wITh POPULATION GROWTH ANDO INDUSTRIAL 
EXPANSION IN KENTUCKY, ADEQUATE GROUNDWATER SUPPLIES FROM 
BEDROCK WELLS FOR DOMESTIC AND SMALL INDUSTRIAL USE COULD IN 
ALL PROBABILITY BE OEVELOPED IN SOME AREAS WHICH ARE FAR REMOVED 
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FROM MAJOR STREAMS AND EXISTING SURFACE RESERVOIRS. THE cost 
OF INDIVIDUAL WELLS WOULD GE CONSIDERASLY LESS THAN THE COST OF 
INSTALLING LONG STRETCHES OF PIPELINE, FILTRATION AND TREATMENT 
FACILITIES, OR BUILDING NEw SURFACE RESERVOIRS. (WOODARD-USGS) 


Water Temperatures of Kentucky 

Zogorskis J. Sot Kieslers Je Le JP 

Geological Surveys Louisvilles Ky. Water Resources Div. 

water-Resources Investiyetions 76-86 (Open-File Report). 
November 1976. 1 sheets 10 ref.s 

Journal Announcement: S#RA1012 

The U.S. Geological Survey in cooperation with the Kentucky 
Geological Surwey has been gathering temperature data on streans 
throughout Kentucky under «a number of different prograss for 
several decades. Periodic water temperature observationss which 
were made at a frequency of approximately once per sonth 
during the past 15 years, were analyzed with the aid of a 
computer program to descrive the annual water temperature cycle 
at sites in the Commonwealth. Shown on 8 map of Kentuckys 
at each site of water-temperature collectionss are 
maxiaua median monthly temperatures miniaum median snonthly 
temperatures and annual average temperature. Streem temperatures 
in Kentucky vary between 0 and 30 degrees Celsius (deg C) 
Guring the year. ‘“aximum mecian monthly water temperatures occur 
in July and are typically between 25 and 27 deg Ce whereas 
minimum median monthly water temperatures are recorded itn January 
and are useually within the 2 to 6 deg €C range. Annual average 
water temperatures are between 10 and 18 deg C. (Woodard-USGS) 


A Compilation of Groundwater Quality Data For Kentucky 

Geological Surveys Louisvilles KY. Water Resources Div. 

Geological Survey Open-File Report 69-685+ Mays 1980. 963 pe 
1 Fige 8 Tabs 16 Ref. Fausts RR. Jer Banfields Ge. Roe and 
Willingers G. Aes Compilers... 

Journal Announcement: SwRA1415 

This report provides most of the data in the files of the U.S. 
Geological Survey on the quality of groundwater in Kentucky. Att 
analyses through 1979 are included except for some special 
purpose repetitive analyses and some with a very Limited nuaber 
of constituents. County location maps are included with 
the analyses. These include locations distribdut ions and 
density of sampling sites in each county. Most of the data in 
this report resulted from cooperative studies made with the 
Kentucky Geological Survey and with other Federals States and 
locel agencies. (USGS) 


Selected Chemical Quality Cheracteristics itn Streams of 
Kentuckys 1770-75 

Geological Surveys Louisvillesr KY. Water Resources Div. 
report), 1980. 1 Sheets 10 Ref. (Santoss J. Fer complier).- 
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Journal Announcement: SwWRAI414 

Generalized maps of averace dissolwed solidss haraness 
and nitrate concentrations of water in streams throughout 
Kentucky were prepared from data collected at more than 100 sites 
from 19770 to 1975. Average dissolwed solids concentrations 
seldom exceed 250 milligrams per Liter. Hardnesss mostly of 
calcium magnesium origins generally ranges from 60 to 180 
milligrass per liter. Awerage nitrate concentrations exceed 2 
milligrass per Liter at most of the sites. (USGS) 


Water Resources Data for Kentucky-s published annually since 
1975 

Geological Surveys Louisvilles KY. Water Resources Div. 

Available from the WNational Technical Information Services 
Springfields VA 22151. 

Water resources data for Kentucky consist of records of 
Stages dischargers and water quatity of streamss stage and 
contents of lakes? end water levels and water quality of wells 
and springs. 

Data collected at verious miscellaneous sites is also 
published. These data represent that part of the National Water 
Data System operated by the U.S. Geological Survey and 
cooperating State and Federal agencies in Kentucky. (USGS) 


WATER RESOURCES INVESTIGATIONS IN KENTUCKY, 1972 

GEOLOGICAL SURVEYs WASHINGTON, 0.C. 

GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS FOLODERs 1 SHEETs 
1972. 3S FIGs 1 MAP. 

Journal Announcement: SwRaA0S14 

THE WATER RESOURCES STUDIES AND INVESTIGATIONS OF THE U.S. 
GEOLOGICAL SURVEY IN KENTUCKY ARE SUMPARIZED. A SELECTEO 
BIBLIOGRAPHY OF MATERIAL CONCERNING THE STATE IS INCLUDED. A 
LIST IS GIVEN OF STATE AND FEDERAL AGENCIES, COUNTIES. 
AND CITIES WHO COOPERATE IN DIFFERENT PARTS OF THE PROGRAM, THE 
HYDROLOGIC DATA NETWORK CONSISTS OF 255 PRIMARY. SECONDARYs AND 
WATER MANAGCMENT STREAMFLOW STATIONS; 147 GROUNDWATER 
OBSERVATION WELLS? AND 169 WATER QUALITY OBSERVING SITES. 
SPALL STATE MAPS SHOW PRINCIPAL SOURCES OF GROUNDWATER, MEAN 
AWNUAL PRECIPITATIONs MEAN ANNUAL RUNOFF se DISCHARGE OF PRINCIPAL 
RIVERS» ANDO CHEMICAL TYPE OF SURFACE WATER, A MAP, SCALE 
APPROXIMATELY 27 MI TO THE INCHse SHOWS BY SYPBOLSs WNUMBERS+s AND 
COLLORED OUTLINE THE HYOROLOGIC DATA NETWORK AND 
INVESTIGATIONS IN KENTUCKY IN JANUARY 1972. CWOODARO-USGS) 


Water-Resources Investigations in Kentuckys 1976 

Geological Surveys Louiswvilles Ky. Water Resources Div. 

Available from U.S. Geological Surveys Restons VA 22092, 1976, 
1 sheet. 

Journal Announcement: SwkA1018 

Water-resources studies and investigations made itn Kentucky 
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Guring 1976 by the U.S. Geological Survey in cooperation with 
State and local agencies are summarized. t bibltography of 
selected material concerning these investigations ts included. 
The investigations include collections of basic informattoan 
through é hydrologic cata networks areal hydrologic c«* 
interpretative studiess and research projects. The hydrolcgic< 
data network consists of surface-water stationss groundwater 


observation wells- anc water gquéelity observation sites. 
Seall State saps give a broad picture of variations in some of 
the hyorologic characteristics pertaining to Kentucky's 


water resources. A larger map shows the hydrologic data network 
and investigetions in the Stete. (Wwoodard-USGS) 
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USDAHL-74 Model as a Planning Tool 

Fishers G. Tet Ayarss Je Ent Holtane H. Net Nelsons 0. L. 

Geological Surveys Towsons MD. 

Transactions of the American Society of Agricultural 
Engineerss Vol 22+ No 64 p 1347-13524 November-Decesber 1979. 7 
Figs & Tabs 7 Ref.» 

Journal Announcement: SWRAI351¢4 

The University of Marylanco version of the USDAHL-74 emodel was 
used to siaulate the hydrology of Maryland watersheds located 
in three different geologic provinces. The results of the 
simulation demonstrated the applicability of the model for use 
in evaluating the effects of changes in land use on diversified 
watersheds. (Sims~-IS#S) 


Hydrology of Area Se Eastern Coal Provinces Pennsylvania, 
Marylands and West Virginia 

Herbs We. Jet Shaws Le Cer uwrowns DO. Ex 

Geological Surveys Harrisourgse PA. Water Resources Div. 

Geological Survey Open-File Report 81-538 (wRI)s September 
1981. 92 pe OU Figs 22 Tabs 37 Refs Append. 

Journal Announcement: SWRA1511 

Hydrologic data are presentec for area 5S of the Eastern Coal 
Provinces the 72384 square-mile Monongahela River basin in 
western Pennsylvanias western Marylands and north-central West 
Virginia. One hundred thirty-four streams were sampled about 
three times during the 1979 and 1980 water years for specific 
conductances pHs aciditys alkalinity dissolved and total irons 
dissolved and total manganese, Gissolved sulfates ang 
dissolved solids. Benthic invertebrate populations were 
determined and bottom material saaples were analyzed for 
metais. Eleven streams had ps atiditys alkalinitys total 
irons total manganeses and Jissolved-sulfate Levels 
indicative of acid-mine drainage. These streass were most 
common in the Tygart Valley River basins although indicators of 
acid-mine drainage were found throughout the Monongahela basin, 
NO benthic invertebrates were found in 25 of 129 streams 
sampled. Such streams were most common in the Cheat and Tygart 
Valley River basins. Low flows mean ftlows peak flows and flow 
duration data are presented for gaging stations in area 5. 
Techniques for estimating these data for ungeged sites are 
presented and referenced. The functions of and access toe 
the National Water Data Exchanges WATSTOREs and indexes to 
water-data activities in coal provinces are presented, 
(usGs) 


HYDROGEOLOGY OF <THE FORMATION AND WEUTRALIZATION OF ACID 
WATERS ORAINING FROM UNDERGROUND COAL MINES OF WESTERN MARYLAND 

GEOLOGICAL SURVEYs PARKVILLEs MD, 

MARYLAND GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS NO 29% 
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1973. $0 Pe 16 FIGs 8 TABs 71 REF.*s 

Journal Announcement: SwRAO718 

THE FLOWS FROM 18 UNDERGROUND PINES FOR WHICH FINE MAPS ARE 
AVAILABLE IN THE BITUMINOUS COAL BASINS OF WESTERN MARYLAND 
wERE MEASURED, AND WATER SAMPLES WERE COLLECTED FoR 
DETERMINATION OF 27 MAJOR DISSOLVED CONSTITUENTS AND CHEMICAL 
PROPERTIES AND 28 MINOR ELEMENTS. WATURAL NEUTRALIZATION Is 
TAKING PLACE IN THE UNDERGROUND ENVIRONMENT AND THE MOST NEARLY 
WEUTRALIZED ACID MINE DRAINAGE 1S ASSOCIATED WITH FLOW FROM AN 
UPPER MINE TO A LOWER MINE THROUGH THE INTERVENING ROCK STRATA, 
(KNWAPP-USGS) 


GEOLOGIC AND HYOROLOGIC FACTORS GEARING ON SUBSURFACE STORAGE 
OF LIGUIO WASTES IN MAPYLAND 

OTTONs EDMOND G. 

GEGLOGICAL SURVEYs PARKVILLEs MO. 

REPORT AVAILABLE FROM MARYLAND GEOLOGICAL SURVEYs LATROBE 
HALL s JOHNS HOPKINS UNIVERSITYs GALTIMOREs MD. 212184 %&2.75. 
MARYLAND GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS WO 144 1970, 
39 Pe 10 FIGs o TABs 57 REF.L* 

Journal Announcement: SwRAUSTS 

MARYLAND 1S DIVIDED INTO 3 MAJOR REGIONS AND THESEs In TURN 
ARE DIVICED INTO 8 MAJOR SUBREGIONS ON THE BASIS oF 
PHYSLOGRAPHY,s GEOLOGYs AND HYOROLOGY AND EACH 1s 
OISCUSSED IN RELATION TO DEEP=WELL INJECTION OF WASTES. InN THE 
APPALACHIAN REGION, THERE ARE SEVERAL POROUS JONES THAT MIGHT 
ACCEPT INJECTED WASTES+ AND THICK SEQUENCES OF LOW-PERMEABILITY 
ROCKS MIGHT FUNCTION AS CONFINING LAYERS. IN SOME PLACES THERE 
ARE FRESH=WATER ZONES THAT MUST BE CONSIOERED ANd InN THE 
EASTERN PaRT of THE WESTERN MAPYLAND SUBREGIONs THERE IS 
EXTENSIVE FAULTING THAT MIGHT PERMIT VERTICAL LEAKAGE OF INJECTED 
WASTES. IN THE PIEOMONT REGION THE HIGHLY METAMORPHOSED AND 
FRACTURED ROCKS OF THE CATOCTIN MOUNTAIN BELT OFFER Few 
OPPORTUNITIES FOR PRACTICABLE INJECTION OF WASTES BECAUSE OF 
THE LOW PERMEABILITY AND GENERALLY INEFFECTIVE CONFINING LAYERS. 
IN THE COASTAL PLAIN REGION FACTORS RELATED TO WASTE INJECTION 
DECISIONS RANGE WIDELY. MOST OF THE AQUIFERS CONTAIN FRESH 
WATER IN THE INNER COASTAL PLAIN AND THE NUMBER DECREASES 
SEAWARD. IN THE MIDDLE COASTAL PLAINGe THERE APPEAR TO BE 
SEVERAL SALINE AQUIFERS BELOW A OEPTH OF ABOUT 2-000 FEET AND 
IN THE OUTER COASTAL PLAIN THERE ARE MANY, THROUGHOUT ThE 
COASTAL PLAIN REGION THERE ARE EXTENSIVE THICK CONFINING 
LAYERS. (WOODARO-USUS) 


Quality of Surface water in the Coal-Mining Areas of Western 
Maryland and Adjacent Areas of Pennsylvania and West Virginia 
from Aprit 1979 to June 19860 

Staubitze We We 

Geological Surveys Towsonse MO. Water Resources Div. 
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Faryland Maryland 


Available from OFSSs USGS tox 254254 Fed. Ctr. BSenwerse CO 
60225. Paper copy $13.75 Microfiche $3.50. Geological Survey 
Open-File Report 681-8124 Auguste 1881. 103 p+ 1 Fige 6 Tabs 7 
Ret. 

Journal Announcement: SwRATS1I0 

The U.S. Geological Survey is #onitoring the water auelity 
of streaas within the Eastern Coal Prowitnce. This report 
contains streamtlows, water-quality. and biological cata 
collected in the Worth Granch Potomac River Sasin and in the 
Raryland poriteon of the Youghiogheny and Casselaan River basins. 
Data collected from 64 streaeas from April 1979 to June 1980 are 
presented in tables. Other sources of hydrologic information 
within the study area are also described in the report. (USGS) 


Hydrology of Ares G64 tastern Coal Provinces Marylands west 
Virginias and Pennsylvania. 

Staubitzs We. Wer and Sobashinskis J. ®. 

U.S. Geological Survey. 


GLOHYOROLOGIC RECINNAISSANCE OF THE UPPER POTOMAC RIVER BASIN 

TRAINER, f. Ww. WATKINSGs r. A. JR 

GEOLOGICAL SURVEYs RESTONs VA, 

AVAILABLE FROM SUPT OF DOC UMENTSs GPO-s WASHINGTONs OC 20602- 
PRICE $1.95. WATER=SUPPLY PAPER 20354 1975. 686 Pe 16 FIGs 1 
PLATEs 10 TABse S35 REF. 

Journal Announcement: SwRA0825 

THE UPPER POTOMAC RIVER GASINe IN THE CENTRAL APPALACHIAN 
REGION IN PEWNSYLVANIAs MARYLAND, VIRGINIA, AND WEST VIRGINIA, 
1S A HUMID TEMPERATE REGION OF OILVERSE FRACTURED ROCKS. THREE 
GEOHYOROLOGIC TERRANESs WHICH UNDERLIE LARGE PARTS OF THE BASIN, 
ARE DESCRIBED IN TERMS OF THEIR AQUIFER CHARACTERISTICS AND OF 
THE MAGNITUDE AND OURATION OF THEIR BASE RUNOFF: (1) FRACTURED 
ROCK HAVING A THIN REGOLI THs (2) FRACTURED ROCK HAVING A THICK 
REGOLITHs AND (35) CARBOWATE ROCK, CRYSTALLINE ROCK In THE 
MOUNTAINOUS PART OF THE BLUE RIOGE PROVINCE AND SHALE WITH 
TIGHT SANDSTONE IN THE FOL OED APPALACHIANS ARE COVERED WITH THIN 
REGOL ITH, WATER 1S STORES IN AND MOVES THROUGH FAIRLY 
UNPODIFIED FRACTURES. AVERAGE TRANSMISSIVITY (Tt) 1s 
ESTIMATED TO BE 60 8 $@ FEET PER DATs AND AVERAGE STORAGE 
COEFFICIENT ($)¢6 0.005. CRYSTALLINE AND SEDIMENTARY ROCKS IN 
THE PIEOMONT PROVINCE AND IN THE LOWLAND PART OF <THE BLUE 
RIOGE PROVINCE ARE COVERED WITH THICK REGOLITH, ESTIMATED 
AVERAGE VALUES FOR AQUIFER CHARACTERISTICS AR Te 200 SO FEET PER 
DAYs AND Se G.01 .~ CARBONATE ROCKs In WHICH FRACTURES HAVE 
BEEN WIDENED SELECTIVELY BY SOLUTIONs ESPECIALLY NEAR STREAMS, 
WAS ESTIMATED AVERAGE AGUIFER CHARACTERISTICS of Te $00 
$e Feet PER OAYs ANDO $+- 0.95-6.04. THIS ROCK 18 THE MOST 
EFFECTIVE IN THE BASIN IN TERMS OF WATER SUPPLY AND BASE 
RUNOFF. ACIOIC MINE -ORAINAGE WATER, LOCAL WIGHLY 
MIWNERALIZED GROUNDMATER, AND THE HIGH WITRATE CONTENT oF 
GROUNDWATER In SOE AREAS wOUL? PROBABLY HAVE LITTLE 
ADVERSE AFFECT ON THe USE OF GROUNDWATER FOR LOw-FLOW 


173 








Maryland Marylaenc 


AUGMENTATION. (wOODARD-USGS) 


WATER IN MARYLAND: A REVIEw OF THE FREE STATE*S LIGUIO ASSETS 

WALKER, PATRICK WwW. 

GEOLOGICAL SURVEYs TOWSONs OD. 

MARYLAND GEOLOGICAL SURVEY EDUCATIONAL SERIES WO 24 1970. S2 Pe 
26 FiGe 1 MAP. 

Journal Announcement: SwRA0406 

THIS REPORT IS INTENDED TO PRESENT TO THE CITIZENS OF MARYLAND 
AN ACCOUNT OF THE STATE*S WATER RESOURCES. CHAPTERS ARE TITLED 
AS THOUGH THEY SOEALT WITH PARTS OF A FIWANCIAL BUOGET BECAUSE 
WATER RESOURCES “ust bt MANAGED JUST AS FIWANCES MUST BE 
PAWAGED. THE CLIMATE OF MAKYLAND IS TEMPERATE AND SUBHUMID. 
AVERAGE ANNUAL TEMPERATURE HANGES FROM ABOUT SB DEGREES F IN THE 
MOUNTAINS TO ABOUT SB DEGREES F IN THE SOUTHERN COASTAL PLAIN, IW 
A TYPICAL YEAR THE STATE RECEIVES 20,7000 BILLION GALLONS OF WATER 
AS PRECIPITATION OF STREAMFLOW. IN ADDITION, AN ESTIMATED 
130,000 BILLION GALLOWS OF GROUNDWATER ARE CONTAINED IW THE 
ROCKS OF THE STATE. MARYLAND'S AVERAGE PRECIPITATION 1s 
ABOUT 42 INCHES PER YEAR. IN GENERALs PRECIPITATION IS HIGHER 
IN THE EASTERN AND EXTREME WESTERN PARTS OF THE STATE THAN IT IS 
IN THE WEST=CENTPAL PART. OF 42 INCHES OF PRECIPITATION EACH 
YEAR, AeouT TWO-THIRDS or 28 INCHES 1s LOST TO 
EVAPOTRANSPIRATION. EACH YEAR ABOUT 14-000 BILLION GALLONS OF 
BATER LEAVE THE STATE AS STREAMFLOW. SOME 11-000 BILLION GALLONS 
OF THIS WATER ORIGINATES OUTSIDE OF MARYLAND. MARYLAND 1s woT 
IN A FLOOD=-PLAGUED REGION AND FLOODS ARE RARELY A PROBLEM, 
MARYLAND'S WATERS ARE GENERALLY of EXCELLENT QUALITY. 
(KWNAPP-USGS) 


Maryland Ground-bater Information: Chemical Guality Date 

Wolls RR. S$. 

Geological Surveys Towson, MO. Water Resources Div. 

Maryland Geological Survey Water Resources Basic-Oata Report No 
104 1978. 126 we 27 tabs & Fetes 

Journal Announcement: SwRAI214 

Water-quality Gata from approsimately 1600 wells and springs 
in Maryland are tabulated. The data represent ait the 
ground-water saenples collected and analyzed by the U.S. 
Geological Survey in Maryland during the pertod 1942-1974, 
(wooderd-uSG5) 


Garrett County wWater~-well Recordss Chemicatl-GQuality date 
Ground-Water User Coal Test-nole Sata and Surface-Water Date 

Geological Surveys Towsons "0. Water Resources Div. 

Maryland Geological Survey water Resources Basic Oata Report No 
11s 1980. 02 pe S Figs 2 Platess 10 Tabs 21 Ret. (Compiled by 
Nutters Le dee Smigajs Me Jae and Knobels Le Ledas 

Journal Announcement: $wRA1501 
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Maryland Maryland 


This report 1s a compilation of selected water-well recordass 


selected spring records,s yas~well recordss chemical-quality 
Gata-s water~-use Gatas coal test-hole recorase and 
surface-water data for Garrett Countys Maryland. Included are 
records of about 14100 water wellss 120 springss 210 gas wellss 
70 coal test holes-s 56 chemical analyses of ground water, 
surface-water data from 5 continuous-recora sites-s and 


miscellaneous measurements from 11 sites. (USGS) 


Water Resources Data for Maryland ana Delawares Published 
annually since 1975, 

Geologicel Surveys Towsons MD. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161. 

water resources data for Maryland and Delaware consist of 
recoras of stayer discharges and water quality of streams; stage 
and contents of lakes and reservoirs; and water levels and water 


quality of ground-water wells. Additional water data were 
collected at various sites not involved In the systematic 
Gata-collection program and are published as miscellaneous 
measurements. These data represent that part of the National 
Water Data System operated by the U.S. Geological Survey and 
cooperating State, local, and Federal agencies in 


Maryland and Oelaware. (USGS) 
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Missouri Missouri 


Evaluation of Missouri's Coal Resources 

Author not provided 

Report of Investigations No.48 

Missouri possesses coal resources of 31.7 billion tons as 
determined by mapping anc explorations ranking ninth among the 
states. Of this totals there are 2.1 billion tons of thick € 62 
inches) ccéls 8.5 billion tons of intermediate thickness (28 to 
42 inches)s and 21.1 billion tons of thin (12 to 28 inches) coal. 

Remaining reservess which total 10.4 billion tonss include 2,1 
billion tons of thick coals 5.0 billion tons of intermediate 
thicknesss and 3.3 billion tons of thin coal. 

Remaining reserves are classified according to sulfur content. 
Data indicate that no significant areas of low-sulfur coal are 
present in Missouri. Approximately half of the State's coal 
reserve contains from 6 to 5 percent sulfurs and one-fourth has 
from 3 to & percent sulfur. Less than one-tenth contains less 
than 3 percent sulfur and the remainder has more than 5 percent. 

An estimated additional possible coal resource of 18.2 billion 
tons is present in untested areass giving a total coal resource 
of 49.9 billion tons. 


RECONNAISSANCE OF THE GROUND-WATER RESOURCES OF THE 
MISSOURI RIVER ALLUVIUM BETWEEN JEFFERSON CITY AND MIAMI+ 
MISSOURI 

EMMETTs Le Fest JEFFERY s He. Ge 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

REPORT AVAILABLE FOR SALE FROM U S$ GEOLOGICAL SURVEYs DEPT. OF 
INTERIORs WASHINGTONes O.C. - PRICE 50 CENTS. Uv $ 
GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS ATLAS HA=-360¢% 1 
SHEETs 1969. TEXTs 6 FIGs 1 TABs 1 MAP, 16 REF.e 

Journal Announcement: SWRAO318 


THIS HYDROLOGIC ATLAS QESCRIUWES THE THICKNESS» AREAL 
EXTENT, AND LITHOLOGY OF THE ALLUVIAL DEPOSITS OF THE MISSOURI 
RIVER BETWEEN JEFFERSON CITY AND MIAMI MISSOURI, AND 


PROVIDES INFORMATION ON THE OCCURRENCEs AVAILABILITYs USEs AND 
CHEMICAL QUALITY OF THE WATER CONTAINED IN THE ALLUVIAL 
AQUIFER, FLOOD=-PLAIN WIOTHS VARY FROP 1.8 TO 6.4 MILES AND HAVE 
A TOTAL SURFACE AREA OF APPROXIMATELY 285 SQUARE MILES. THE 
FLOOD PLAIN IS UNDERLAIN BY ALLUVIUM CONSISTING OF CLAYs SILTes 
SANDs AND GRAVEL WHICH HAS BEEN DEPOSITED BY THE RIVER, THE 
SAND AND GRAVEL IN THE LOWER PART OF THE ALLUVIUM IS SATURATED 
wITH WATER AND FORMS THE ALLUVIAL AQUIFER, THE WATER IN THIS 
AQUIFER IS IN HYDRAULIC CONNECTION WITH THE MISSOURI RIVER, 
GRAPHSs TAGLESs ILLUSTRATIONS AND A HYPROLOGIC MAP (SCALE 131254 
O00) ARE INCLUDED IN THE ATLAS. (WOODARD = USGS) 


RECONNAISSANCE OF THE GROUNDWATER RESOURCES OF THE 
MISSOURT RIVER ALLUVIUM BETWEEN MIAMI AND KANSAS CITYs M™MISSOURT 
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EMMETTs Le Fer JEFFERYs He. Ge 

GEOLOGICAL SURVEYs wASHINGTONse O.C. 

FOR SALE BY US GEOLOGICAL SURVEYs WASHINGTON, oc - PRICE 
$0.50. US GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS ATLAS 
HA-366, 1 SHEETs 1970. TEXT, 3 FIGe 1 TABse 19 REFLe 

Journal Announcement: SwWRA0O322 

THE PURPOSE OF THIS 1-SHEET HYDROLOGIC ATLAS IS T0 
DESCRIGE THE THICKNESSs AREAL EXTENTs AND LITHOLOGY OF THE 
ALLUVIAL DEPOSITS ALONG THE MISSOURI RIVER BETWEEN MIAMI AND 
KANSAS CITYs MOee AND TO PROVIDE INFORMATION ON THE 
OCCURRENCEs AYVAILAGDGILITYs USEs AND CHEMICAL QUALITY OF THE 
wATER CONTAINED IN THE ALLUVIAL AQUIFER, FLOOD-PLAIN wIOTH 
VARIES FROM 2 TO 10 MILES AND HAS A TOTAL SURFACE AREA OF 
APPRUXIMATELY 4660 SWUARE MILES. UNDERLYING THE FLOOD PLAIN ARE 
CLAYs SILTs SANDs AND GRAVEL HYORAULICALLY CONNECTED WITH 
THE RIVERs CONSTITUTES A LARGE AND PRODUCTIVE AQUIFERs WHICH FOR 
THE MOST PART IS PRESENTLY UNDERDEVELOPED. ELEVEN CITIES PUMP 
APPROXIMATELY 13.6 MILLION GALLONS OF WATER PER DAY FROM THE 
ALLUVIAL AQUIFER IN THIS REACH OF THE RIVER, INDUSTRIAL USE 
OF GROUNDWATER IS CONFINED TO THE KANSAS CITY AREA AND 
APOUNTS 10 ABOUT 13 MGD (MILLION GALLONS PER DAY). A ROUGH 
APPROXIMATION OF WATER USED FOR IRRIGATION IS ABOUT 1.75 MGD? 
COMBINED MUNICIPLEs INDUSTRIALs AND IRRIGATION USE AMOUNTS TO 
AgOuT 28 GD? BS PERCENT OF THIS IS PUMPED FROM THE ALLUVIUM 
BETWEEN KANSAS CITY AND INDEPENDENCE. IRRIGATION WELLS IN THE 
AREA HAVE REPORTED PUMPING RATES OF AROUND 14000 GPM,» AND 
SPECIFIC CAPACITIES RANGING FROM 50 TO 150 GPM PER FOOT OF 
DRAWDOWN,. WATER IN ALLUVIUM IN THIS REACH OF THE VALLEY IS A 
CALCIUM BICARBONATE TYPEs CHARACTERIZED BY A HIGH HARUNESS AND 
HIGH IRON CONTENT. (KNAPP-US6S) 


RECONNAISSANCE OF THE GROUNDWATER RESOURCES oF THE 
MISSCURI RIVER ALLUVIUM BETWEEN KANSAS CITYs MISSOURI AND THE 
10wA BORDER, COuplicated see lowa and Missouri.) 

EMMETT s Le Fer JEFFERY s He Ge 

GEOLOGICAL SURVEYs WASHINGIONs 0.C. 

GEOL SURV HYODROL INVEST ATLAS HA=33664 1 SHEETs 1969, TEXTs 8 
FilGes 2 MAPs 3 TABse 18 REF. 

Journal Announcement: SwRAU223 


Geochemical Survey of Waters of Missourt 

Fedgers Ge Le 

Geological Surveys Lakewoods CO. Water Resources Ov. 

Available from Supt. of Documents, GPO-s Washington,s dC 
204024 Prices $3.59. Geological Survey Professional Paper 954-E-s 
1979. 78 pe 4&3 Fige & Tabs 30 Refs Append. 

Journal Announcement: SwRA1517 

A reconnaissance geochemical survey of surface and ground 
weters of the Stete of Missouri was made to provide 
epidemiologists with information on the State-wide 
distrivution and variability of chemical constituents. 
Results from the state-wide sampling programs based on 4 
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Missouri Missour? 


hierarchical analysis of variance design and randomly chosen 
sampling sitess show thet the concentrations of many chemical 
constituents in waters of Missourl vary both among and within 
the major geohyorologic units by statistically significant 
amounts. The chemical constituents in surface waters show fewer 
statisticattly Significant differences between geohydrologic 
units than the ground waterss and in some geonmydrologic units 
the surface water its chemicaily quite different from the 
yround waters esvecitally in its trace element content. where 
geohydroiloygic units overlie one anothers there may be large 
cifferences in the quality of water obtained from closely spaced 
wells pumping weter from different geohydrologic units. 
Analysis of the ground-water data by G-mode factor analysis 
indicates that general chemical character of the waters can ove 
moderately welt described in terms cf four theoretical 
water-types. These incluce (1) @ Ca-Myg-kCO3 water with 
relatively thigh Cus (2) @ Na-HCO35-C1 water with high Ks Lis Ales 
Be Rts Sere Fe and ore (3) a2 CamHCO5-S04 water with high Fe and 
Mne and (€46) a water low in total dissolved solids and with low 
concentrations of trace elements. (Kosco-USGS) 


WATER RESOURCES OF NORTHWESTERN MISSOURI 

GANNs E. Est HARVEYs Eso Jee BARKS e Je He 

GEOLOGICAL SURVEYs wASHINGTONs O.C. 

FOR SALE GY USGSs wASHINGTONs 0.C. 702424 PRICE $1.50 PER SET. 
HYDROLOGIC INVESTIGATIONS ATLAS HA-466654 4 SHEETS» 1973, 26 FIGs 7 
TAGs 48 REF.e 

Journal Announcement: 24440713 

7 GENERAL SUMMARY IS PRESENTED OF INFORMATION CONCERNING THE 
OCCURRENCE? AVAILAGILITYs USEs AND QUALITY oF WATER IN 
NORTHWESTERN MISSOURI. ALSO INCLUDED is A DEFINITION OF 
PROSLEMS AND POTENTIALS WHICH SHOULD BE CONSIDERED IN THE 
DEVELOPMENT oF THE WATER RESOURCES oF THE AREA, THIS ATLAS 
COVERS AN AREA OF APPROXIMATELY 13,000 SQUARE MILES. THE 
PRINCIPAL SOURCES OF FRESH GROUNDWATER ARE THE ALLUVIUM OF THE 
MISSOURI RIVER VALLEYs THE ALLUVIUM OF TRIBUTARY VALLEYSs AND 
THE OUTWASH DEPOSITS IN PURTED BEDROCK VALLEYS. THE 
EXISTING VRAINAGE NETWORK HAS BEEN DEVELOPED ON THE 
UNCONSOLIDATED MATERIALS OVERLYING THE BURIED BEDROCK VALLEYS. 
HYDRAULIC CONNECTION GETWEEN THE ALLUVIUM OF TRIBUTARY VALLEYS 
AND THE BURIED VALLEYS 18 POOR IN MOST AREAS OWING TO 
RELATIVELY IMPERMEABLE SILT AND CLAY DEPOSITS SEPARATING THE TwO 
AQUIFERS. HOWEVER, TOWARD THE LOWER END OF THE GRAND RIVER 
VALLEY THE TWO AQUIFERS MAY BE CONNECTED, ARTESIAN CONDITIONS 
EXIST IN MOST OF THE BURIED VALLEYS AND IN SOME AREAS IN THE 
~PISSOURI RIVER VALLEY AND TRIBUTARY VALLEYS, WATER FROM BEDROCK 
AQUIFERS IN NOKTHWESTERN MISSOURT IS GENERALLY TOO HIGHLY 
MINERALIZED FOR MOST USES. THE FLOW OF STREAMS IN NORTHWESTERN 
PISSOURI IS HWIGHLY VARIABLE. THE AVERAGE FLOW FOR A PARTICULAR 
MONTH MAY VARY FROM YEAR TO YEAR BY A FACTOR OF 1,000. MINIMUM 
MONTHLY MEAN FLOWS OF MOST STREAMS IN THE AREA OCCURRED OURING 
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THE SEVERE OROUGHTS OF THE 1930°S AND MI0-1950°S. MAXIMUM MONTHLY 
MEAN FLOeS GENERALLY OCCURRED DURING THE LATE-1920°S,s 
MI10-1940'S, AND EARLY-1960°S. FLOW-DURATION CURVES PRESENT 
GENERAL STREAMFLOW CHARACTERISTICS OF STREAMS IN NORTHWESTERN 
MISSOURI. GENERALIZED ESTIMATES OF AVERAGE ANNUAL SEDIMENT YIELD 
ARE USEFUL IN THE PRELIMINARY DESIGN OF WATER RESOURCES 
PROJECTS. (KNAPP-USGS) 


WATER RESOURCES OF WEST=-CENTRAL MISSOURI 

GANNs E. Eunsr HARVEYs E. Jet BARKS» Je Hee FULLER, 0. Lee 
MILLER» O. E. 

GEOLOGICAL SURVEYs ROLLOs MO. 

HYDROLOGIC INVESTIGATIONS ATLAS HA=-4914 1974, & SHEETS» 46 
REF.s 

Journal Announcement: SwWRAO90?7 

FUT'IRE DEVELOPMENT IN WEST=CENTRAL MISSOURI IS EXPECTED TO 
RESUCT FROM CONTINUED URBAN EXPANSION AND FROM™ INCREASING 
RECREATIONAL USE OF THE FOUR LARGE RESERVOIRS EITHER COMPLETED 
OR UNDER CONSTRUCTION. KNOWLEDGE OF THE WATER RESOURCES IS 
NECESSARY IN PLANNING THE USE AND DEVELOPMENT oF THE AREA. 
THIS ATLAS PRESENTS A GENERAL SUMMARY OF INFORMATION CONCERNING 
THE OCCURRENCEs AVAILABILITYs USEs AND QUALITY OF WATER. L 
GENERAL DEFINITION OF EXISTING AND POTENTIAL PROBLEMS RELATED TO 
THE DEVELOPMENT OF THE WATER RESOURCES IS ALSO INCLUDED. THE 
ATLAS COVERS APPROXIMATELY 18-000 S@ MI AND INCLUDES ALL OR PARTS 
OF 35 COUNTIES. THE AREA IS BOUNDED ON THE NORTH BY THE SOUTH 
EDGE OF THE MISSOURI RIVER FLOOD PLAINs ON THE EAST BY THE 
EASTERN DRAINAGE DIVIDES OF THE OSAGE AND NEOSHO RIVER BASINS» 
AND ON THE wEST AND SOUTH BY THE MISSOURI STATE LINE. WATER 
RESOURCES OF THE MISSOURI kKIVER VALLEY ARE DESCRIBED InN THE 
PUBLISHED ATLASES SHOWN ON THE INDEX MAP, (WOODARD-USGS) 


WATER RESOURCES OF NORTHEASTERN MISSOURI 

GANNs Es Ens HARVEYs Eo Jot JEFFERYs He Ge. FULLERs DO. L. 

GEOLOGICAL SURVEYs WASHINGTONs O.4Ces AND MISSOURI GEOLOGICAL 
SURVEY AND WATER RESOURCESs ROLLA, 

FOR SALE BY U.S. GEOLOGICAL SURVEYs WASHINGTONs 0.C. = PRICE 


$2.00 PER StT. GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS 
ATLAS HA=-372,- 4 SHEETSs 1971. TEXTs 25 FIGs 13 MAPs 7 TABse 22 
REF.e 


Journal Announcement: Sw#RAUG20 

THIS G=SHEET ATLAS PRESENTS A GENERAL SUMMARY oF INFORMATION 
CONCERNING THE AVAILABILITY, DISTRIBUTIONs AND QUALITY OF 
WATER IN NORTHEASTEKN MISSOURI. ALSO INCLUDED ARE PROBLEMS 
AND POSSIBILITIES RELATED TO DEVELOPMENT oF THE WATER 
RESOURCES OF THE AREA, MAPSs TABLESs GRAPHSs AND ILLUS TRATIONS 
ARE USED TO PRESENT DATA AND INFORMATION FOR SURFACE WATER AND 
GROUNDWATER HYODRULOGY CUNCERNING POLLUTION, IRRIGATIONs 
SEDIMENT TRANSPORT, VRBANIZATIONs FLOODINGs INDUSTRY,» AND 
RECREATION, CWOODAROD=-USGS) 


Summary Appraisals of the Nation's Ground-water 
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Resources--Missourt Basin Region 

Taylors O. Je 

Geological Surveys Lakewoocse CO. Water Resources Div. 

Available from Supt. of Documents, GPO Washington, oc 
20402+ Prices $3.U0. Geological Survey Professional paper 815-G, 
1978. 41 oe 12 fige 3 platess 8 tabs S35 ref.e 

Journal Announcement: SWRA1211 


The “issour? vasin Regions about one-sixth of the 
contiguous United Statess utilizes tlarge water supplies § for 
Irrigations industrials public supplye and rural use. 


Groundwater resources occur tm sand and gravel alluviums glacial 
deposits dune sande odasinfill deposits of sand and gravels 
sandstones siitstones fractured sandy clays lLimestones and 
dolomite. Ground water is undeveloped in many areas. 
Unconsolidated and semiconsolidseted aquifers have potential 
for conjunctive use with surface waters reuse of available 
suppliess artificial recharges and salvage of 
evapotranspiration. Sanostone aquifers have potential § for 
artificial recharges inducea interaquifer leakages conjunctive 
use with surface waters and temporary mining of ground water. 
Limestone and dolomite aquifer have potential for development 
of a targe water supplys induced increase in recharges and 
induced interaquifer leakage. Saline ground water occurs 
throughout the regions but 18 most abundant in deep aquifers 
1M wWyOMIngs North Dakotas and Sovrh bakota. IlIaproved water use 
in the Missourt Basin Region would require a periodic 
inventory of current supplies in precipitations streamflow, 
surface-water storages ang ground water; an awareness of 
the many possible alternatives to meet demands; ana 
implementation of sound water-manaygement plans. (Woodard-USGS) 


Physical Environment ana Hydrologic Characteristics of 
Coal-Mining Areas in Missourt 

Vaillse Je Eat Barkbe Je He 

Geological Surveys Rollas MO. Water Resources Div. 

Available trom the WNetional Technical Information Services 
Springfields VA 2€161 a8 PUBI-1267€5s Price codes: AOS in paper 
COpye A) in microfiche. Geological Survey Water-Resources 
Investigations 80-674 1980. 33 pe 12 Figs 2 Tabs 48 Ref.s 

Journal Announcement: SWRA14175 

Hydrologic information for the north-central and western 
coal-mining regions of Missourt 1s needed to define the 
hydrologic system in these areas of major historic and olanned 
coal development. This report describes the physical settings 
Climates coal-mining practicess ygeneral hydrologic systems and 


the current (1980) hydrologic data base in these two 
coal-mining regtons. Streamflow in both mining regions 186 poorly 
sustained. Streaer water quality generally varies with 
location ang the magnitude of coal-mining activity in a 
watershed, Streams 17 non coal-mining areas generatly have 
Gissolved-solids concentrations less than 400 milligrams per 
liter. Acid=-mine uratinayge has seriously affected some streams 
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by reducing the pH to tess than 4.0 and increasing the 
Gissolved-solids concentrations to greater than 1-000 milligrams 
per titer. This has resulted in fish kills tn some Instances. 
Groundwater movement 1S tmpecec both lateratly and verticatly 
1m DOtTh MININg Tegionss especially Im western Missourits because 
of the tow hydraulic conductivity of the rocks of Pennsylvanian 


age. The quality of groundwater veries widely depending on 
location and death. Groundwater commonly contains high 
concentrations of iron and sulfates anc dissolved-solids 


concentrations generally are greater than 1-000 milligrams per 
liter. (uSGS) 


Water Resources Data for Missourtse published annually since 
1975 

Geological Surveys Rollase MO. Water Resources Div. 

Availadle from the National Technical Information Services 
Springfields vA 22161. 


water-Resources Investigations of the U.S. Geological 
Survey in Missouri--Fiscal Year 1981 

Geological Surveys Rollas MO. Water Resources Div. 

Available from OFSSs USGSs Gow 254254 Fed. Ctresr Denvers CO 
BO225. Paper copy $8.00 Microfiche $3.50. Geological Survey 
Open-File Report 81-6834 Auyusts 1981. 60 pe 2 Fig. (Compiled by 
Kratzers We Medes 

Journal Announcement: 54441505 

wWater-resources investigations of the U.S. Geological Survey 
in Missouri consist of collecting hydrologic data and 
making interpretative investigations. The Gata and the 
results of the investigations are published or released by 
either the U.S. Geoloyical Survey or by cooperating 
agencies. The report describes the cata-collection activities 
ana investigations in Missourt for the 1981 fiscal year and 
provides an extensive list of water-resources references for the 
State. (USGS) 


Water-Resources Investiyations of the UsS- Geological 
Surv*y In Missouri--Fiscal Year 1980 

Geological Surveys Rollas MO. Water Resources Div. 

Available from the OFSSs USGS Bow 254254 Fed. Ctree Oenver, 
CO 802254 Price: $8.50 in paper copys $3.50 in 
microfiche, Geological Survey Open-File Report 80-1019+ August, 
1980. 66 pe 2 Figs 5 Tabs (Compiled by Kratzefe We. Medes 

Journal Announcement: SwRA1412 


Water-resources investigations of the U.S. Seological Survey 
nm MISSOUrTI consist of collecting hydrologic Gata and 
corcucting Interpretative tnvestigations. The deta ana the 
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resuits of the Investigations are puolished or releasec ty 
either the U.S. Geoloogical Survey or by cooperating 
agencies. The report descrives the data-collection activities 
anc investigations in Missouri for the 1980 fiscal year and 
provides an extensive List of water-resources references for the 
State. (USGS) 
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TEMPERATURE OF SURFACE WATERS IN MONTANA 

AAGAAROs FERN C. 

GEOLOGICAL SURVEYs HELENAs MONT. 

MONTANA FISH AND GAME DEP REP, 1969. 6135 Pe & FIGs 3 TABLe 

Journal Announcement: SWRAUSDS 

THIS PUBLICATION IS A CUOMPILATIONs IN TABULAR AND GRAPHIC 
FORM, OF ALL AVAILABLE SUPFACE WATER TEMPERATURE DATA IN THE 
STATE OF MONTANA THROUGH 1965, THE DATA WERE OBTAINED FROM™ 
FEDERAL AND STATE AGENCIESs CITIES AND PRIVATE INDUSTRIES. THE 
REPORT INCLUDES RECIROS OF BATER TEMPERATURES AT 272 SITES OWN 
STREAMS AND LAKES WANGING FROM SPOT OBSERVATIONS AT TIME OF 
DISCHARGE MEASUREMENTS OR WATER QUALITY SAPPLES TO CONTINUOUS 
RECORD UY <A RECORDING THERMOGRAPH., COPIES ARE AVAILABLE FROM 
THE PONTAWNA FISH AND GAME DEPARTMENT s HELENA, MONT. 
CAAGAARO-USGS) 


Ecology and distritution of major distom ecotypes in the 
southern Fort Union coal region of Montana 

Hanlsse Le Lee Weoerse En Lar and darvier Js O- 

U.S. Geological Survey Professional Paper 


The Ashland coal fields Rosebuds Powder Rivers and Custer 
Countiess Montanas Part 2 of Contributions to economic geology. 

baste Ne Wee 1932 

U.S. Geological Survey Bulletin 3120, pop. 19-105. 

This report describes the stratigraphy of the fort Union 
Formation and the geosorphology of about 975 square miles in 
southeastern Montane. It includes a detailed 
township-by-township description of the coal resourcests and «2 
seologic map at # scale of 1:624500 showing the outcrop of coal 
beds and the location of 839 measured coal sections. 


Completion and Testing of Madison Limestone Test Well 5, 
NWWI/4SE1/464 Sec. 35¢ Te. 2 Wee Re 27 Evo Yellowstone Countys 
Fontana 

Blankennmagels 8. Ket Howells Le Wee Millers We R. 

Geclogicel Surveys Oenvers CO. Water Resources Div. 

Available from the OFSSse uSGS+ Bow 2546254 Fed. Ctree Denver, 
co 802256 Price: 312.50 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 81-528. 1981. 9! 
Oe 16 Fige 15 Tabs 10 Retie 

Journal Annuuncement: SwRATE24 

Selected intervets itn the lower and wvpper parts of the 
Mission Canyon Limestone of Mississippian aaer and the 
Amscen formation and Tensteep Sandstone of Pennsylvanian ages 
containing water with Gissolved-solids concentrations of 
$2000 milligrams per Liter or lesss were perforatea through 
T-inch casing that was cemented to the wells of the borehole. 
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Totelt flow from att perforated intervals after development of 
each interwal by swabting and flowing was 125 gellons per 
minute. Totat flow increased to 22900 gallons per minute after 
acidizing and fracturing each unit through perforations. 
Radioactive tracer surveys indicate about 65 percent of the tlow 
was from perforations itn the upper pert of the Mission 
Canyon Limestone. 3ased on analysis of data from a step-draudoun 
tests the walues of transmissivity and coefficient of storage 
corsidered as most reasonable are 38-000 gallons per day 
per foot and 0.0000¢ respectively. Maximum temperature of waters 
measured at land surfaces was $6.6 degrees Celsius. (USGS) 


Preliminary Data for Madison Limestone Test Well 34 NwI/e SEI1/4 
Sec. 354 Te 2 New Be 27? Eso Yellowstone Countys Montana 

Blankennmagels ®. Kot Howellss Le. Woe Millers Ww. RF Hansens C. 
Ve 

Geological Surveys Denveres CO. water REsources Diwes 
Geological Surveys Hurons $0. Water Resources Dives Geological 
Surveys Billingss MT. water Resources Div. 

Geological Survey open-tite report 79-745, June 1979. 186 oe 
7? Fige 3 Platess 35 Tabs 5 Ref.es 

Journal Announcement: SwRA1 5046 

This report provides preliminary data for Madison Limestone 
test welt 5 mn Yellowstone Countys Mont.s including test-weiltl 
historys geology of the test wells, hydrologic testings and 
geochemistry. It also discusses the preliminary results and 
future testing. The test well was dritled as pert of the 
study to determine the water-resource potential of the 
Madison Limestone and associated rocks to meet future 
water neeas in @ 166,000-squaere-mile region that includes 
the coal-rich area of the Northern Great Plains. dbritling end 
testing were designed to yteld 2 santioum of $tratigqraphice 
structurale geouhysicatls and hydrologic information. 
(Wwoodgera-USGS) 


Preliminary data for Madison Limestone test well No. 246 SE 176 
SE 176 Gece THe Tel New R54 Eno Guster Countys Montana 

browns DO. Lee slankennayels 8. Kee HuSbyse Je Fee and Lees #. 
wee 1977 

VeS. Geological Survey Open-File Keport 77-8654 135 o. 

This report oroviges the preliminary Gate for the Madison 
Limestone test well 2 incluging test-well historys geology of the 
test wells hydrologtc testings anu geochemistry. It also 
Giscusses the preltininary results and future testing plans. 

The test well was drilled as part of the study to cetermine the 
water-resource potential of the Madison Limestone and associated 
rocks to meet future water needs in a 188 s000-square-mile region 
thet tinclucss the coatl-rich erea of the Northern Great Platns. 
Drilling and testing were designed to yteld # manitaunm of 
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stratigraphice structurets geophysicate anc hycrologic 
information. 

The test well wes Grilled in the SE 174 SE 1/6 sec. 184 TT. 1 
Nee Re Sh Eno Custer Countys Montanase to a depth of F578 fteet 
telow taenc surface. The well ts ceased with 13-3/8-inch casing 
from Land surtace to 42661 feet and 9-S/B-itInch casing from 44519 
to 67487 feet below lard surface. It t8 an B-!1/2-inch-dianeter 
open hole from 62487 feet to Be422 feet. The well ts plugged 
below that depth by two cement plugs--one from 94578 to 9-084 
feet and the other from 84884 to Bss22 feet. The well 8 $0 
constructed that addittonael hydrologic tests and geophysical togs 
can ve made at @ later cate. 

Nineteen cores were taken from selected intervals totaling 754 


feet 722.4% feet of core was recovered. The cores were 
photographeds slatbbeds ana pluggeds and selected parts were 
tested for densitys porositys end vertical and horizontal 
permeability. Gaerea and density scans of the cores were mades 


and thin sections are being prepared for detailed examination. 

Seventeen conventional dritl=-stem tests and paecter-suabbing 
tests were attempteds 15 of whith giwe clues to the poressure 
heads of water in the interwats tested, water semples were 
obtained during 10 of the testss 7 of which were flow tests. 

water from the open-hole part of the well had @ shut-in 
pressure of 333 pounds per saquere inch and flowed about 46 
gallons per minute. The temperature of the waters measured at 
the surfaces was about 48 deyrees Celsius. 

with the possintle exception of the Dakota Sandstones no major 
potential sources of ground water were found in the test well. 
Alsos no freshwater (less than 1-000 milligrams per Liter 
disselwea solids) was found in any of the zones tested tn the 
well, water salinities ranged trom about 2000 to 664500 
milligrams per Liter dissolved solids, 

Additional geophysical toys and tests witt be made in the test 
well during the summer and fall of 1977, The logs mey tnctude 
televiewers yaemrea spectrometers traece ejectore and 
spinner-surveys. A vertical setsmic profite will be made tn the 
well tin August. 


The Coalwood coal fields Powder River Countys Mo tana 

Urysone RR. Pee 1952 

UeSe Geoloyicel Survey Bulletin 973-te Oo. 25106. 

This report conteins @ yeologic map at a scale of 12654560 for 
@targe area along the crest and western flank of the Glack mitts 
uplift. Shown on the map are the outcrop areas of 50 coal beds. 
Also included ere analyses of two coat samples; measured 
stratigraphic sections for the 14520 ft of exposed Hell Creek ana 
Fort Unton Fermations;: a table of fossit-collection sites and 
Giagrams showing correlationsse ranges If thicknesses and average 
intervals between coal beds. The teat descrites the strats raphy 
of the geologic units and the characteristics of the coat heds. 
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A township-oy-township discussion of coal resources and estimated 
reserves is eccompanied by 264 graphic coal sections. 


Geology of Moorheac coal fields Powder River and Rosebud 
countiess Montana 

Brysonse R. Pes ana Basse Ne Wes 1973 

U.S. Geological Survey Bulletin 1338, 116 p. 

This report contains a geologic map (2 sheets) at a scale of 
1:63-300 of the well Creeks Fort Untonse and Wasatch Formations 
for a large area along the northeast flank of the Powder River 
Basin. Shown on the map are the outcrop and burned area for 33 
coal beds more than 2 ft thick. Also included are analyses of 10 
coal sampless measured stratigraphic sections for the entire 
22250-ft column of exposed rocks in the map areas and a diagram 
showing the stratigraphic positions of the coal beds. The text 
Gescribes the major structural features and stratigraphy of the 
map units. A toanship-by-township discussion of the coal 
resources and reserves is accompanied by more than 1-000 graphic 
coal sections. 


Geology of certain lignite fields in eastern Montanas jo 
Contributions to economic ygeoloyyse 1910--Part II 

Calverts Ww. R. 1912. 

U.S. Geological Survey Bulletin 4714 p. 187-201. 

This report is the introductory report for the Bakers Terrys 
Glendives Sidneys and Culbertson Lignite field reports that are 
in UeS. Geological Survey Bulletin 471, The report mostly 
describes the stratigraphy of the area and includes descriptions 
of the Pierre Shales Lance Formation equivalents and Fort Union 
Formation. Included aro lists of fossils and three sections of 
rocks with Lithologic descriptions. 


Potential effects of surface coal mining on the hydrology of 
the Cook Creek areas southeastern Montana 

Cannone M. Ree 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 82-6814 30 P. 

The Cook Creek area of the Ashland coal field contains large 
reserves of Federally owned coal that have been identified for 
potential lease sale. <A hydrologic study has been conducted in 
the potential lease area to descrive existing hydrologic systems 
and to assess potential impacts of surface coal mining on local 
water resources. 

Hydrogeologic data collected from wellss springss and drill 
holes indicate that shallow aquifers exist within the Tongue 
River Merber of the fort Union Formation (Paleocene age) and 
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within valley alluvium (Pleistocene and Holocene age). Shallow 
aquifers within the Tongue River Member include coal beds-s 
clinkers and lenses of sandstone and siltstone. The Knobloch 
coal beds a principal shallow aquifer used for stockwatering in 
the areas averages about 55 feet in thickness and is completely 
Saturated throughout most of its extent. Coarse alluvial 
Geposits are the most productive aquifers and are a major source 
of stock water in the Cook Creek basin. 

Surface-water resources are limited to the upstream reach of 
Cook Creeks which flows intermittently. The downstream reach of 
Cook Creeks plus all other small drainages that originate in the 
Study areas are ephemeral. 

Mining of the Knobloch and Sawyer coal beds would remove two 
alluvial springss one bedrock springs and two wellss which are 
all used for watering of Livestock. The potentiometric surface 
within .the Knobloch coal aquifer and the alluvial aquifer in the 
downstream part of the Cook Creek basin would be lowered during 
mining. Lowered water levels in these aquifers might 
substantially affect water levels in five wells outside the mine 
boundary. After minings water in the alluvial aquifer 
downgradient from the mine area might show a Long-term 
degradation im quatity as a result cf leaching of soluble salts 
from overburden materials used to backfill mine pits. Although 
mining would alter the existing hyagrologic systems and remove 
several springs and shallow wellss alternative ground-water 
supplies are available that could be developed to replace those 
lost by mining. 


Potential effects of surface coal mining on the hydrology of 
the Snider Creek areas Rosebud and Ashland coal fields, 
southeastern Montana 

Cannons M, RR. 

U.S. Geological Survey Water-Resources Investigations 82-4051, 
28 P. 

The Snider Creek area of tne Rosebud and Ashland coal fields 
contains strippable reserves of Federal coal that have been 
identified for potential lease sale. A hydrologic study has been 
conducted in the potential lease area to describe the existing 
hydrologic systems and to assess potential impacts of surface 
coal mining on local water resources. 

Hydrogeologic data collected from stock wellss observation 
wellss and drilt holes show that shallow aquifers exist within 
the Tullocks Lebo Shales and Tongue River Members of the Fort 
Union Formation (Paleocene age) and within valley alluvium 
(Pleistocene and Holocene aye). Most of the wells in the area 
are completed in the basal part of the Tongue River Member or in 
the upper part of the Lebo Shale Me ver and are used for watering 
of livestock. Small stock reservoirs are the primary source of 
surface waters Snider Creek and all other streams that originate 
in the area are ephemeral, 
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The Terrett coal bed of the Tongue River Member is the primary 
coal bed of the area and is located above the water table. 
Mining of the Terrett coal bed would destroy one stock well and 
several small reseryoirs. Four other wells near the coal outcrop 
might be destroyed by mining. Alternative ground-water supplies 
are available to replace those lost by mining. Degradation of 
the quality of ground waters caused by the leaching of soluble 
salts frum mine spoilss 1s not anticipated. 


Selected Hydrologic and Climatologic Data from the Prairie 
Doy Creek Basins Southeastern Montanas Water Year 1980 

Carys Le Ens Johnsons J. DO. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. (Ctr. Denver, 
CO 802254 Price: $70.00 in paper copys $3.50 in microfiche. 
Open-File Report 82-2734 March 1982. 74 pe 2 Figs 42 Tabs & Ref.» 

Journal Announcement: SWRA1601 

Hydrologic and climatologic data are being collected in a 
2S5-square-mile (oS-square-kilometer) basin in southeastern 
Montana to provide a base for developments calibrations and 
verification of a precipitation-runoff model. The study area and 
Gata-collection stations within the area are shown on a map. A 
summary of data collected at each station during the second years 
beginning in October 1979, is provided in tables. The 
Gata include precipitations snow Gepth and water contents 
air temperatures relative humiditys wind speed and directions 


scolar radiations soil temperature and moisture, stream 
Gischarges chemical analyses of waters and suspended sediment. 
(USGS) 


Selected Hydrologic ana Climatologic Data from the Prairie 
Dog Creek Basins Southeastern Montanasr Water Year 1979 

Carys Le Eos Johnsons Jes De 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctree Denvers 
CO 802254 Price: $10.00 in paper copys $3.50 in 
microfiche, Geological Survey Open-File Report 81-4124 1981. 73 
pe 1 Figs 23 Tabs 35 Ref.s 

Journal Announcement: SWRA1420 

Hydrologic and climatologic data are being collected in a 
19=square-mile (49-square-kilometer) basin in southeastern 
Montana to provide a base for developments calibrations and 
verification of a precipitation-runoff model. The study area and 
Gata-collection stations within the area are shown on a map. A 
Summary of data collected at each station during the first year, 
beginning in October 1978, is provided in tables. The 
data include precipitations snow depth and water contents 
air temperatures relative humiditys wind runs solar radiations 
soil temperature and moisture, stream discharge, chemical 
analyses of waters and suspended sediment. (USGS) 
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The coal resources of McCone Countys Montana 

Colliers A. ano Knechtels ™. Mes 1939 

U.S. Geological Survey Bulletin 905, 80 p. 

This report contains a generalized stratigraphic section of the 
exposed rocks from the top of the Bearpaw Shale through the 
Tongue River Member of the Fort Union Formations a regional-scale 
structure maps a geologic map of the area at a scale of 
1:125,00Gs and three geologic sections. The text describes the 
general structural features and the stratigraphy of the map units 
although formation terminology has since been revised. A lengthy 
tomnship-by-township discussion of coal resources for the county 
is accompanied by 531 graphic sections of 11 coal beds. 


The Flaxville gravel and its relation to other terrace gravels 
of the northern Great Plains jp Shorter contributions to general 
geology 1917 

Colliers A. Jev and Thoms we. Ter 191F 

U.S. Geological Survey Professional Paper 108% p. 179-184. 


Coal resources of Montana 

Combos J. Keer Browns 0. Mev Pulvers He. Fee and Taylors De. Ace 
1949 

U.S. Geoloyical Survey Circular 534 28 p. 


Three deposits of strippable lignite west of the Yellowstone 
Rivers Montana 

Culbertsons We. Cor 1954 

U.S. Geological Survey Bulletin 995-Hs p. 293-352. 

This report describes three Lignite deposits that are suitable 
for strip mining in an area of about 700 square miles, The 
lignite is mapped on the basis of overburden in categories of 
less than 60 ft» 60 to 90 fts and 90 to 120 ft. Nine analyses of 
lignite samples are given, A columnar section shows the 
stratigraphic position and correlation of lignite beds. 
Thirty-seven coal sections were measured, Included are three 
maps that show the coal depositss the amount of overburdens and 
the coal-section sites. 


Measurements of Discharges Gain or Loss in Flows and Chemical 
Quality of the Poplar and Redwater Riverss Northeastern Montanas 
October 24-254 1979 

Dodges Ke. Asst Levingss Ge we 

beological Surveys Helenas MT. Water Resources Div. 

Available from the OFSSs USGS Bon 254254 Fed. Ctr. Denver 
co 802254 Price: $2.25 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 80-1210 November 
1980. 16 pe 2 Figs 3 Tabes 
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Jou~nal Announcement: SWRA1414 
Discharaes specific conductances and water temperature were 
measured at 37 sites on the Poplar and Redwater Rivers in 


northeastern Montana on October 24-254 1979, to provide 
data on the interaction between surface-water and 
groundwater systems. Streamflow gains or losses were computed 
for those stream reaches not significantly affectea by 
irrigation. Water samples were collected at 17 of the 
sites for detailed chemical-quality analysis. The tabulated 


data provide an areally broac data base of concurrent base-flow 
conditions. (USGS) 


Geohydrology of the Madison and associated aquifers in parts of 
Montanas North Dakotas South Dakotas and Wyoming 

Downeys Joe Ses 1980 

U.S. Geological Surveys Montanas 108 p. 


Base Flow and Chemical Quality of Streams in the Northern Great 
Plains Areas Montana and Wyomings 1977-78, 

Drusese Stanley A.s Dodges Kent Awe and Hotchkissse We. R. 

U.S. Geoloyical Survey Water-Resources Investigations Open-File 
Report 81-692. 

Base-flow discharge and chemical-quality measurements were made 
at 233 selected sites on streams during October-November 1977, 
August-September 19784 and October 1978 to provide data on the 
interaction between surface- water and ground-water systems in 
the northern Great Plains area of Montana and Wyoming. The 
tabulated data provide an areally broad data base of con-current 
base-flow conditions. 

Streamflow gains or losses were computed for stream reaches not 
significantly affected by irrigation. On October 174 19784 the 
change in flow of the upper Powder River between Sussex and 
Arvadas Wyomings was a loss of 14 cubic feet per second. On the 
same dates the change in flow of the lower Powder River between 
Arvadase Wyomingse and Moorheads Montanas was a gain of 6 cubic 
feet per second. Except for August-September 19784 major 
subbasins showed little significant differences in water 
discharges chemical characters or dissolved-solids 
concentrations. 


Proyress Report on the Effects of Surface Mining on the 
Surface-Water Hydrology of Selected Basins in the Fort Union Coal 


Regions North Dakota and Montana, (Duplicated see North 
Dakota) 

Emersons 0. G. 

Geological Surveys Bismarcks, WD, Water Resources Div. 


Available from OFSSs USGS Box 254254 Fed. Ctr. Denvers CO 80225. 
Paper copy $4.25 Microfiche $3.50. Geological Survey Open-File 
Report 81-6784 Junes 1981. 28 pe 6 Fige 7 Tabs 11 Ref.es 
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Journal Announcement: SwWRA1SO9 


Geochemistry of ground waters in the Powder River coal region 
in 46th Annual Progress Report in Geochemical Survey of the 
Western Energy Regions 

Feders Ge. Lee Lees Re Weer BuSbyse J. Fer and Saindons Le. Gees 
1977 

U.S. Geological Survey Open-File Report 77-8724 p. 173-179. 


Water Resources of Shallow Aquifers in the Upper Poplar 
River Basins Northeastern Montana 

Feltiss R. DO. 

Geologicel Surveys Helenas MT. Water Resources Div. 

Geological Survey Water-Resources Investigations 79-51 
Copen-file report)s June 1979. 23 pe 3 Figs 2 Platess 5S Tabs/’ 6 
Ref. 

Journal Announcement: SWRA1304 

The aquifer system studied in the upper Popular River basin 
in Montana ranyes in age from Late Cretaceous to Holocene. Most 
wells obtain water from the Paleocene Fort Union 
Formation or younger rocks. The potentiometric surface of 
the Fort Union and overlying rocks indicates movement of 
water from the high interstream areas toward principal stream 
valleys. Recharye is principally through sand and gravel 
Geposits of the Flaxville Formations which occur as targe 
terrace remnants-s and the Wiota Gravel. Water in these 
formations locally recharges the underlying Fort aquifers are 
of the sodium bicarbonates magnesium bicarbonates or calcium 
bicarbonate type. The range in dissolved-solids concentration 
for the measurements of the Poplar River and East Fork 
Poplar River from the international boundary to the south edge of 
the study area in October 1977 showed a net gain of 2.846 cubic 
feet per second from a total flow of 11.7 cubic feet per second. 
This gain is discharge of water from the alluvium to the rivers. 
(Woodard-USGS) 


Selected Hydrogeologic Data from Southern Sweet 
Grass Countys South-Central Montana 

Feltiss R. 0.7 WOOds Wayne A, 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the GFSSe USGS Hox 254254 Fed. Ctr. Denvers 
CO 802254 Price: $3.25 in paper copys $4.00 in microfiche, 
Open-File Report 82-2654 February 1982. 12 pe 2 Fige 1 Plates 35 
Tab. ao 

Journal Announcement: SwWRA1601 

Selected hydrogeologic data from Sweet Grass County 
south of the Yellowstone River have been compiled to 
show baseline yround-water conditions. Included are records 
from a 1981 onsite inventory of 94 water wells and 30 springs. 
Chemical analyses of water show the major cation and anion 
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concentrations for 40 wells and 14 springs. Concentrations of 
17 trace elements in water from 12 of the wells and 9 of the 
springs were determined by an argon coupled emission 
spectrometer. (USGS) 


Mean Annual Streamflow of Selected Drainage Basins in the 
Coal Area of Southeastern Montana 

Ferrierias R. F. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services 
Springfield» VA 22161 as PuB2-137696s Price codes: 403 in paper 
copys A0Ol in microfiche. Geological Survey Water-Resources 
Investigations 81-61, October, 1981. 21 pe S Figs S Tabs 13 
Retf.es 

Journal Announcement: SWRA1510 

Streamflow characteristics of drainage basins within the Forst 
Union coal region of southeastern Montana were estimated to 
provide premining deta for evaluating the future effects of 
mining on the environment. Estimated annual mean 
streamflow at 22 data-collection stations for water years 
1975-77 ranged from 0 to 887 cubic feet per second. These 
estimates are based on miscellaneous-streamflow records 
at each station ana continuous-streamflow records from 
other stations in the study area. Estimated mean annual 
streamflow for a 10-year period (water years 1968-77) ranged from 
0 to $72 cubic feet per second. These long-term estimates were 
based on data from stations in the surrounding 
area having continuous-streamfilow records. Estimates mean 
annual runoff in inches for selected drainage basins within the 
Study area showea no discernible pattern, Many of the 
Grainage basins hac a mean annual runoff of less than 0.60 inch; 
the maximum observed mean annual runoff was 4.45 inches. (USGS) 


Restored stratigraphic cross sections and coal correlations in 
the Tongue River Member of the Fort Union Formations Powder River 
areas Montana 

Floress RR. Mee 1979 

UeS. Geological Survey Miscellaneous River Studies Map MF-1127, 
2 sheets. 


Geology and coal resources of the Foster Creek coal deposits 
eastern Montana 

Gilmours E. Hee and Willtamss Le. Ace 1969 

Montana Bureau of Mines and Geology Bulletin 734 9 p. 


WATER RESOURCES OF THE YELLOWSTONE RIVER VALLEYs BILLINGS TO 
PARK CITYs MONTANA 

GOSLINGs Aw Wet PASHLEYs Ew Fe. JR 

GEOLOGICAL SURVEYs WASHINGTON, 0.C. 

HYDROLOGIC INVESTIGATIONS ATLAS HA=454% 2 SHEETSs 1973. 7 FIGs 
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2 MAP; 20 REF.e 

Journal Announcement: SwWkAU622 

THIS 2=-SHEET ATLAS DESCRIBES THE WATER RESOURCES OF THE 
YELLOWSTONE RIVER VALLEY FROM PARK CITY TO BILLINGS s MONTANAs 
wITH PARTICULAR EMPHASIS ON THE ADEQUACY AND SUITABILITY OF 
THE WATER SUPPLY FOR THE PROJECTED GROWTH OF THE GREATER BILLINGS 
AREA. THE LARGEST QUANTITY OF GOOD QUALITY GROUNDWATER INTO THE 
CRETACEOUS ROCKS YIELO ONLY SMALL QUANTITIES OF POOR QUALITY 
WATEKks, EXCEPT FOR THE JUDITH RIVER FORMATION AND THE EAGLE 
SANDSTONEs WHICH YIELD SMALL QUANTITIES oF WATER OF FAIR 
QUALITY. THE ANNUAL WATER REQUIREMENT OF WATER USERS RANGES 
FROM 200-000 TO ALMOST 400-0L0 ACRE-FEET PER YEAR. AGRICULTURAL 
CONSUMPTION 1s 180-000 TO 360,000 ACRE-FEET PER YEAR, 
MUNICIPAL CONSUMPTION 1s asout 20,000 ACRE-FEET PER YEAR, 
AND INDUS TRIAL AND COMMERCIAL CONSUMPTION IS ABOUT 5,000 
ACRE-FEET PER YEAR, THE YELLOWSTONE RIVER SUPPLIES A30UT 98% 
OF wATER USEDs THE REMAINING 2% IS SUPPLIED FROM GROUNDWATER, 
BILLINGS IS GROWING STEADILY AND THE POPULATION MAY EXCEED 
100-000 IN THE 1980°S. THE WATER REQUIREMENT OF THE CITY IS NOT 
EXPECTED TO RISE ABOVE 30-000 ACRE-FEET PER YEAR IN THE 
FORESEEABLE FUTURE. (CWOODARD-USGS) 


Shallow Ground water in Selected Areas in the Fort Union Coal 
Region. 

Ground-water Subgroup of Water Work Groups Northern Great 
Plains Resource Programs 1974, 

U.S. Geological Survey Open-File Report 74-371, 132 p. 


GEOLOGY AND GROUND<WATER RESOURCES OF THE LOWER BIGHORN VALLEY, 
MONTANA 

U. Se GEOLOGICAL SURVEY. 

U $ GEOL SURV WATER=SUPPLY PAP 18764 39 Ps 1968. 7 FIGs 1 
PLATEs 6 TABs 19 REF.e 

Journal Announcement: SWRAGBO4G 

THE ONLY ECONOMIC SOURCES OF GROUNDWATER IN LARGE AREAS oF 
THE LOWER GBIGHORN VALLEYs MONTANA, ARE 6 TERRACE GRAVEL 
DEPOSITS 100-200 FT APART IN ALTITUDE AND ABOUT 30 FT THICK. THE 
BEOROCK CUT BY THE RIVER IS VERY THICKs, RELATIVELY IMPERMEABLE 
CRETACEOUS SHALE. IN 3 PLACES SANDSTONE AQUIFERS WITH SOFT-s 
MODERATELY TO HIGHLY MINERALIZED WATER WITH LARGE AMOUNTS OF NA 
ARE AT MODERATE DEPTHS. GROUNDWATER IN THE ALLUVIUM 1S HARDs 
AND IN THE IRRIGATED LOWLANOS IT IS HIGHLY MINERALIZED 
WHERE DRAINAGE IS SLOW AND EVAPOTRANSFIRATION IS GREAT. RECHARGE 
BY IRRIGATION WATER AND SEEPAGE FROM IRRIGATION CANALS HELP 
MAINTAIN HIGH WATE? LEVELS. ALLUVIAL WELLS YIELD UP TO 100 GPM, 
SOME ALLUVIAL AQUIFERS ARE CONFINED BY RELATIVELY IMPERMEABLE 
SURFICIAL SILT AND CLAY OEPOSITS AND HAVE A SLIGHT ARTESIAN 
PRESSURE WHICH KEEPS THE WATER LEVEL CLOSE TO THE SURFACE AND 
CAUSES WATERLOGGING AND ALKALI DEPOSITION PROBLEMS. 
DRAINAGE ODOITCHES MUST BE USED TO PREVENT WATERLOGGING If ANY 
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IRRIGATION OF HIGHER TERRACES Is ATTEMPTED. 
(KNAPP-USGS) 


The Glendive Lignite fields Dawson Countys Montanar 3109 
Contributions to economic geologys 1910--Part II 

Hances Je Hes 1912 

U.S. Geological Survey Bulletin 4714 p. 271-283. 

This report consists of a township-by-township description of 
the occurrence of coal in the Fort Unton Formation for the areas 
delineated by Tos. 13 and 14 Nese Rs. 53 to 60 E.% Tos. 15 and 16 
Wee Rs. 53 to $8 EF and T. 17 Neo RS. $3 to S7 Ej The physical 
properties and chemical composition are given for six coal 
samples. Includeo is # map «et a scale of 12125000 showing 
geology and the outcrops of coal and burned areas. 


The Terry lignite fields Custer Countye Montana, io 
Contributions to economic geologys 1910--Part II 

Heralds F. Asse 1912 

U.S. Geological Survey dulletin 671-Ds p. 227-270 

This report consists of a township-by-township description of 
the occurrence of coal in the Fort Union Formation for a strip of 
land in Tops. 9 to 12 N. that is bounded on the west by the 
Powder and Yellowstone Rivers and on the east by the State line. 
Included are stratigraphic sections of the Lance Formation 
equivalent and Fort Union Formation as well as descriptions of 21 
coal sections. One coal sample was analyzed. Included is a map 
at a scale of 1:125-000 showing geologys coal outcropss and 
burned areas. 


WATER RESOURCES OF THE NORTHERN CHEYENNE INDIAN RESERVATION 
AND ADJACENT AREAs SOUTHEASTERN MONTANA 

HOPKINS « We B. 

GEOLOGICAL SURVEYs WASHINGTON, 0.C. 

FOR SALE BY USGSs wASHINGTONs 0.C. 20242 PRICE $1.0 * PER SET. 
HYDROLOGIC INVESTIGATIONS ATLAS HA=468% 1973. 2 SHEETSs 2 MAPSs 2 
TAGs 6 REF.e 

Journal Announcement: SwRAU708 

WATER RESOURCES OF THE NORTHERN CHEYENNE INDIAN RESERVATION, 
MONTANAs AND ADJACEVT AREA ARE DESCRIBED IN TERMS OF SOURCES,» 
AMOUNTS AVAILABLEs AND GUALITY. THE STUDY AREA INCLUOES 
ABOUT 24500 SQUARE MILES oF THE UNGLACIATED MISSOURI 
PLATEAU PART OF THE GREAT PLAINS PROVINCE IN SOUTHEASTERN 
MONTANA, PRESENT WATER USE IS SMALL AS ONLY ABOUT 22500 PEOPLE 
LIVE ON THE RESER VATIONs AND APPROXIMATELY 1-000 MORE LIVE ON 
RANCHES In THE REST OF THE AREA, THE AVERAGE ANNUAL 
PRECIPITATION FROM 1960 THROUGH 1968 WAS 14.47 INCHES. WELLS AND 
SPRINGS YIELO WATER FOP voOMESTIC OR STOCK SUPPLIES FROM THE 
ALLUVIUM IN STREAM VALLEYS FROM CLINKER GBEDS+s SANOSTONE AND 
COAL BEOS IN THE TONGUE RIVER MEMBER OF THE FORT UNION FORMATION; 
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AND FROM SANDSTONE BEOS IN THE HELL CREEK FORMATION. WELLS 
THAT WOULD YIELD MORE THAN SU GPM wOULD BE LIMITED TO THE 
ALLUVIUM ALONG THE PERENNIAL STREAMS, MOST OF THE REPORT 
AREA IS DRAINED BY THE TONGUE RIVER AND ITS TRIBUTARIES, THE 
CONCENTRATION OF DISSOLVED SOLIOS IN THE TONGUE RIVER’ IN 


Water-Resources Data for beep Aquifers on Eastern Montana 

Hopkins, #. 8. 

Geological Surveys Helenas Mont. Water Resources Div. 

Water-Resources Investigation 76-49 (Copen-file report). June 
1976. 37 pe 6 figs 5S tabs 04% ref.es 

Journal Announcement: SwRA1006 

Water from aquifers of Mesozoic and Paleozoic age i eastern 
Montana 1s teetttle used. This report presents maps and 
tables to assist in the evaluation of the water in terms of 
possible utility. In the southern third of eastern Montana water 
from the Madison Group or from the Tensleep Sandstone 
contains less than 2-000 milligrams per Liter dissolved solids 
anc is available in amounts of as much as 34700 gallons per 


minute (230 Liters per second) from individual wells. 
Elsewhere, dissolved-soliags concentrations of water from 
Mesozoic and Paleozoic aquifers commonly exceed 1,000 


milligrams per liters well yields range from 5 to about 1-500 
gallons per minute (0.35 to 95S Liters per second)s and well depths 
yenerally are greater than 1,590 feet (460 meters). 
(Woodard-USGS) 


A METHOD FOR ESTIMATING MAGNITUDE ANO FREQUENCY OF FLOODS IN 
MONTANA 

JOHNSON, M. Veer OMANGs Rs Je 

GEOLOGICAL SURVEYs HELENAs MONT, 

OPEN-FILE REPORT 75-6504 JANUARY 1976. 35 © 6 FIGs 35 PLATES» 
1 TABs 146 REFs APPEND.+ 

Journal Announcement: SwRAUGT!I 

METHODS ARE PROVIDED FOR ESTIMATING FLOOD CHARACTERISTICS AT 
MOST NATURAL FLOW SITES OW RURAL STREAMS IN MONTANA, FLOOD DATA 
AND RELATED INFORMATION FOR MANY GAGED SITES ON MONTANA 
STREAMS ALSO ARE PRESENTED. FREQUENCY CURVES ARE INCLUDED FOR 
442 GAGED SITES AS DEFINED bY LOG=-PEARSON TYPE Itt AWALYSIS. 
10 ALLOW ESTIMATES AT UNGAGED SITES+ MATHEMATICAL EQUATIONS 
RELATE THE 2¢ 5-* 10+, 25% S0-, AND 100-YEAR FLOOD 


MAGNITUDES TO BASIN CHARACTERISTICS. DRAINAGE AREA, MAIN 
CHANNEL SLOPEs AND MEAN ANNUAL PRECIPITATION WERE THE MOST 
SIGNIFICANT ESTIMATING VARIABLES. EQUATIONS PRESENTED ARE 


LIMITED TO USE ON STREAMS WITH DRAINAGE AREAS FROM ABOUT 0,1 
PRECIPITATION FROM 10 10 100 IN, WNOMOGRAPHS PROVIDE A SIMPLE 
GRAPHICAL MEANS OF SOLVING THE ESTIMATING RELATIONS, AND 
ILLUSTRATIVE EXAMPLES ARE PRESENTED. (WOODARD-USGS) 


Evaluation and Correlation of Water-GQuality Data for the 
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North Fork Flathead Rivers Northwestern Montana 

Knaptons J. R. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services 
Springfielas VA 22151 as PU-292 7024 Price codes. A0Q6 10 paper 
copys AQ’ in «microfiche. Geological Survey Water-Resources 
Investigations 78-1114 November 1978. 95 pe 22 figs 10 tabs. 18 
ret.s 

Journal Announcement: SWRAI214 

This report 18 — compilation and evaluation of water-quality 
measurements that have deen made by the U.S. Geological Survey 
at two stations on the North Fork Flathead River itn Montana. 
Historical streamflow recorcs show an annual mean daily discharae 
of 3,010 cubic feet per second near the mouth--a 
threefold increase compared to discharge at the international 
boundary. The chemical character of the water 1S Gominated by 
calciue and magnesium cations and the bicarbonate anion. Base 
flows In contrast to high flows from runoffs i118 characterized 
by higher dissolved constituents and lower concentrations of 


suspended sedirent. The severa\ lakes that contribute 
water throughout the micdle and lower drainage have a dampening 
effect on both streamflow and constituent concentrations. 


Using the availacle date and computer techniquess regression 
equations were ceveloped between certain water-quality variables. 
(Woodard-USGS) 


Quality of Streams in the Gull Mountains Regions South-Central 
Fontana 

Knaptone Je Re 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services 
Springfielads VA 22161 es PBB2-238%614 Price codes: A0S in paper 
copys A0l in microfiche. Geological Survey wWater-Resources 
Investigations 82-24 1982. 50 pe 5 Figs 9 Tabs 21 Ref.e 

Journal Announcement: SWRA1605 

In Octoter 1977, water-quality monitoring stations were 
established on tive small streams that drain the Bull 
Mountains and also on the Musselishel! River to document 
present water-quality conditions in a coal area of 
south-central Montana. Relatively static water-quality 
conditions exist throughout the annual flow cycle on the smail 
streams but weter quéelity varies with time on the 
Musselshell River. The near absence of surface runoff in the 
bull Mountains during the study and the dominance by the 
base-flow component account for stability of water quality in the 
small streams. High-mountein runoff coupled with storms and 
prairie runoff tmpact the base tlow of the Musselshell River, 
Bicarbonate and sulfate were the principal antons and are oresent 
in nearly eagual proportions in att saall streams. Except tor 
west Parrot Creeks magnesium was the most dominant cation. west 
Parrot Creeks which consistently contained the smallest levels of 
dissolved solidss had soutum rather than magnesium as the 
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trincipal cation. Fattig Creek was Atghest in dissolved solids 
with an approximate concentration range of 900 to 22100 
milligrams per Liter. Suspended-sediment discharge in the 


streams was relatively smells no stream exceeded 0.32 ton per 
Gay. The Musselshell River had dissolwed solids concentrations 
that ranged fro about 456 mitligrams per titer during 
spring runoff to 14800 milligrams per Liter during periods of 
bese flow. The soctum sulfate-type waters which ts common during 
base flows 18 diluted during runoff with water having principal 
10NsS of calcitumse magnesius@e and bicarbonate. 
Suspended-sediment toads ranged from 0.56 to 37-300 tons per day 
and correlated directly to stream discharge. (USGS) 


RESULTS OF PHYTOPLANKTON SAMPLING AT NATIONAL STREAM QUALITY 
ACCOUNTING WETWORK STATIONS IN MONTANA~-1975 WATER YEAR 

KNAPTONs J. het BOCHYs Be MM. 

GEOLOGICAL SURVEYs HELENAs MONT. 

OPEN=-FILE REPORT 76-219 MARCH 1976, 27 Pe 2 FIGs 13 TABse & 
REF, APPEND.- 

Journal Announcement: SWRAU917 

TWELVE NATIONAL STREAM QUALITY ACCOUNTING NETWORK STATIONS WERE 
OPERATED IN MONTANA OURING TRE 1975 WATER YEAR (OCT. ls 
1974-SEPT. 304 1975). THE NETHORK WAS ESTABLISHED TO ACQUIRE A 
VASE OF HYDROLOGIC DATA FOR USE 8Y AGENCIES ENGAGED IN 
WATER=RESOURCES PLANNING ON A NATIONAL GR REGIONAL SCALE. AMONG 
THE CHARACTERISTICS ANALYZED WERE PHYTOPLANKTON IDENTIFICATION 
AND CELL COUNTS. SAMPLES CONSISTED OF COMPOSITES OF EQUAL 
ALIQUOTSs COLLECTED AT THE CENTER OF EACH QUARTILE OF 
FLOWs USING MODIFIED SUSPENDEO-SEDIMENT SAMPLERS AND 
SEDIMENT COLLECTION TECHNIQUES. IDENTIFICATION AND 
COUNTING wERE DONE USING THE SEDGWICK-RAFTER CELL METHOO, 
CELL COUNTS RANGED FROM 217 CELLS PER MILLILITRE AT FLATHEAD 
RIVE AT FLATHEAOs BRITISH COLUMBIA T0 27,000 CELLS PER 
MILLILITRE AT YELLOWSTONE RIVER MEAR SIONEY. THE CLASS 
DACILLARIOPHYCEAE wAS MOST ABUNDANT IN BOTH NUMBER AND VARIETY AT 
ALL SAMPLING SITES. ANAGAENA AND APHANIZOMENON OF THE PHYLLUM 
CYANOPHYTA WERE FOUND AT Six STATIONS AND Two 
STATIONS RESPECTIVELY. THESE TWO GENERA OF BLUE-GREEN ALGAE OFTEN 
BECOME ABUNDANT IN ENRICHED WATERS RESULTING IN NUISANCE 
CONDITIONS. (wOODARO-USGS) 


Stetistical Analyses of Surface-water-Quality Variables in the 
Coal Area of Southeastern Montana 

Knaptonse J. Met Ferreiras Re Fe 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PUBD-2260204 Price codes: AO? in paper 
copys AOT in microfiche, Geological Survey water-Resources 
Investigations 60-404 Junes 1980. 128 pe 2 Figs & Tabs 17 Refs 

Journal Announcement: S$WRA1407 

Since 1976 «@ network of water-quality stations has been 
operated in the coal area of southeastern Montana. This 
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report updates @ previous report with 2 years of additional data 
collection and presents statistics end regression equations 
for water-quality variables. The most apparent feature of the 
study 1s the wartability of water quality. Time-trend 
cifferences are most noticeable, with areal differences being 
present but more subtle. In comparing stations at the mouths 
of the five mejor Grainages entering the Yellowstone River from 
the study areas water from the Powder River ranks near the 
middie of the group in dissolwed-solids concentration (mean the 
best ovweralt quality with respect to dissolved constituents, 
extremes are moderated by mizing in the Tongue River Reservoir. 
Suspended sediment increase in dissolved-solids concentration 
from the most upstream station to the mouth. Armeits and 
Sarpy Creeks- stattest of the five drainagess have a 
pool-riffle configuration that intluences both dissolved 
anc suspendead constituents. Fools wermit greater evaporations 
thus tncreasing dissolved-constituent concentrations. They also 
act #f sediment traps. (uSGS) 


Water Quality of Selected Streams in the Coal Area of 
Southeastern Montana 

Knaptons J. Rot MeKinleys #. WW. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as #B=-273 O28+ Price codes: ADB in paper 
copys AO0Ol in microfiche. water-Resources Investigations 77-80, 
September 1977. 145 pe $3 fiyse 1 tabs 135 ref.e 

Journal Announcement: SwRA1107 

This report Summarizes and evaluates water-quality data 
collected at 35 stream sites the the coal region of 
southeastern Fontana. Serpy Creeks, Armetis Creeks and 
Rosebud Creek sometimes nave dissolved-solids 
concentrations thet cause water to be marginal for agricultural 
purposes. At times of rainfall and snowmelt, the runoff 
water mixes with the base-flow component to taprove the 
overall quality. Water in the Tongue River generally showed @ 
downstream degradation in whith some changes were related to 
lithology of the aquifers contributing water to streamflow. 
water from Pumpkin Creek and MFizpah Creek 1s used mostly 
for cattle watering. To some extent water is used for irrigation 
although the salinity hazard was often high. The chemical 
quality of the Powder River changed Little during flow 
downstream. High sediment toads of the river acted as 
transporting agents for many of the plant nutrients end 
trece-element constituents. (woodard-UuSGS) 


Preliminary digital model of ground-water flow in the Madison 
Groupe Powder River basin and adjacent areass Wyomings Montanas 
South Dakotas North Dakotas and Nebraska 

Kontkouws Le Fee 1976 

U.S. Geological Survey water-Resources Investigations 63-75 4664 
De 
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Geochemistry of water am the Fort Union For@ation of the 
Northern Powder River Basins Southeastern Montana 

Leer RR. WW. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the OF SSs USGS Bou 254254 Fed. Ctr.s Denver, 
co 80225. Price; $8.Uu0 in paper copys $4.50 in 
microfiche. Geological Survey Open-File Peport 80-336 (CwWRIDs 
Junmes 1980. 17 pv 7 Fige 2 Platess 2 Tabs 18 Ref.s (Released as 
wSP 2076). 

Journal Announcement: S#RA1407 

Shallow water in the coal-bearing Fort Union Formation of 
southeastern Montana was I Investigeted to provide a better 
understanding of the geochemistry. Springss wells tess than 
200 feet deeps and wells greater then 200 feet deen were 
observed to have different water qualities. Overalls, the 
ground water exists «8 two systems: @ mosaic of shallows 
chemically dynamice and tocalized recharge-discharge cells 
superimposed on 8 deepers chemically static regional system. 
Water chemistry ic highly wvartable in the shallow System, 
whereas sodium and bicarbonate waters characterize the deeper 
System. Within the shallow systems springss and wetts less 
than 200 feet deep show predominantly sodium and sulfate 
enrichment processes from recharge to discharge. These 
processes are consistent with the observed aauifer 
mineralogy and aqueous chemistry. Wowevers intermittent mixing 
with downward moving recharge waters of upward moving deeper 
waterss and bacterially catalyzed sulfate reductions may 
Cause apparent reversals in these processes. (USGS) 


Ground-Water-Quality Date Fros the Northern Powder 
River Uasineg Southeastern Montana 
Leer RR. WwW. 


Geological Surveys Hwelenas MT. Water Resources Div. 

Available from OFSS Ga 254254 Fed. Ctr. Denvers CO.e paper 
copy %$6.75+ microfiche $4.00. Geological Survey open-file report 
79-1331 (CWRIDs October 1979. SS pe 2 Fige 1 Plates 3 Tabs 5S Kef.s 

Journal Announcement: SwWRA13518 

Water-quality data collected during 1973-77? for hydrologic 
studies in the northern Powder River basin of southeastern 
Fontana provice @ deta base for shallow ground water. The 665 
water samples collected were analyzed for major cations and 
anions. Of the seapless $16 were from welis and 149 were from 
springs. Abdout 10 percent of the semples were also analyzed for 
trace constituents and radiochemistry. The majority of analyses 
were pertformec by the Montana Burceu of Mines and Geology 
Laborator: in Buttes Montana. The remaining analyses- 
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including all trace constituent and radiochemical analysess 
were performed by the U.S. Geological Survey National Water 
Guality Laboratory in Denvers Colorado. (Kosco-USGS) 


Magnitude and Chemical Quality of Base Flow of Otter Creeks 
Tongue Rivers ana Rosebuc Creeks Southeastern Montanas October 
26-November Ss 1977 

Lees R. Wet Slagles Sw Ens Stimsons Je Re 

Geological Surveys Helenas MI. Water Resources Div. 

Available from the CFSSs USGS Box 254254 Fed. Ctres Denvers 
co. 80225. Price: $4.75 in paper copys $4.00 in 
microfiche. Geological Survey Open-File Report 60-1298 (WRI), 
Februarys 1981. 25 pe 1 Fige 6 Tabs & Refs 1 Plate.s 

Journal Announcement: SwWRA1415 

Hydrologic and chemical data were collected during base-flow 
conditions on three streams in southeastern Montana from 
Cectober 26 to November Ss 19774 to characterize groundwater 
discharge. Maximum measured flow of Otter Creeks an interrupted 
streams was 1.2 cubic feet per second, The water chemistry 
was dominated by sodiums, magnesiums, and sulfate 1onss with a 
maximum dissolved-solids concentration of 34540 milligrams 
per Liter. Chemistry of groundwater inflow 1s dominated by 
sodiums magnesiums and sulfate. A discharge of 156 cubic feet 
per second from the Tongue River Reservoir into the Tonaque 
River complicated interpretation of groundwater discharge to the 
reach downstream from the reservoir. Many reaches of gain and 
loss were observea along the Tongue Rivers the flow near the 
mouth was 233 cubic feet per second. Minor changes’ in quality 
of the base flow indicate groundwater discharges dominated 
by sodiums sulfate, and bicarbonate plus carbonate. 
Dissolved-solids concentration increased from 506 milligrams 
per liter near the dam to 630 milligrams per Liter near the 
mouth, Maximum measured flow of Rosebud Creek was 19.0 cubic 
feet per calciums and bicarbonates with dissolved-solids 
concentrations ranging from 560 to 703 milligrams per liter, 
Sodiums sulfate, and Gissolvea solids increase downstream, 
(USGS) 


The coal fields of parts of Dawsons, Rosebuds and Custer 
Countiess Montana io Contributions to economic geologics 
1906--Part II 

Leonards Aw Gee 1907 

U.S. Geological Survey Bulletin 3164 p. 194-211. 


Potential effects of Surface Coal Mining on the Hydrology of 
the Greenleat-Miller areare- Ashland coal fields southeastern 
Montana 

Levingss Gary Wee 
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U.S. Geological Survey Water-Resources Investigationss 84-4101, 
31 P, 

The Greenleaf-Miller area of the Ashland coal tield contains 
reserves of Federal coal that have been identified for potential 
lease sale. A hydrologic study was conducted in the potential 
lease area in 1981 to descrive the existing hycrologic system and 
to assess potential impacts of surface coal mining on local water 
resources. 

The hydrologic data collected from wellss test holess ana 
springs were used to identify aquifers in the alluvium 
(Pleistocene and Holocene age) and Tongue River Member of the 
Fort Union Formation (Paleocene age). Coals clinker, and 
sandstone beds comprise the aquifers in the Tongue kiver Member. 
The chemical quality of water from these aquifers is 
characterized by sulfate as the dominant anions sodium and 
magnesium as the dominant cationss and extremely small 
concentrations of chloride. 

Most streams are ephemeral and flow only as a result of 
precipitation. The only perennial surface-water flow in the 
Study area is along short reaches downstream from springs. 

A mine plan for the area is not availables thusse the location 
of mine cutss direction ana rate of mine expansions and duration 
of mining are unknown. The mining of the Sawyer and Knobloch 
coal beds of the Tongue River Member would potentially effect 
ground-water flow in the area. Declines in the potentiometric 
surface would be caused by dewatering where the mine pits 
intersect the water table. wells and springs would be removed in 
the mine area. The chemical quality of the ground water may 
change after moving through the spoils. The change probably 
would be an increase in the concentration of dissolved solids. 
Although mining would alter the existing hydrologic systems and 
remove several springs and shallow wellss alternative 
ground-water supplies are aveilable that could be developed to 
replace those lost by mining. 


Selected Hydrogeologic Data from the Judith Basins Central 
Montana 

Levingss J. Fete Dodger Ke. A. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from OFSSs USGSs Box 254254 Fed. Ctree Denvers CO 
80225. Paper copy $14.25 Microfiche $64.00. Geological Survey 
Open-File Report 81-1015 September, 1981. 98 per 2 Figs 1 Plates 
5 Tabs 6 Ref.s 

Journal Announcement: SwWRA1505 

Selected hydrogeologic data from the Judith basins central 
Montanas have been compilea for use as the physical basis 
of @ ground-water model prepared as part of a 4-year study of 
Cenozoic and Mesozoic aquifers of the northern Great Plains 
area of Montana. Records of Cenozoic and Mesozoic aquifers of 
the northern Great Plains area of Montana. Records of 14124 
wells and 640 springs are tabulated in the report? most of these 
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Gata have been collected since 1959. Lithologic togs of 68 weils 
are also included. Chemical data for wells and springs include 


290 water samples analyzed for major cation and anion 
concentrations and 282 water samples analyzed for 
miscellaneous~constituent concentrations. The locations of 


wells and springs listed in the report are shown on a@ map at a 
scale of 1:250,000. (USGS) 


Selective Annotated Bibliography of Geology and Groundwater 
Resources for the Yontana Part of the Northern Great Plains 
Regional Aquifer-System Analysis 

Levingss Je Fete Levingss Ge Wes Feltiss Re. Of Hotchkisss WwW. 
Ree Lees Re We 

Geological Surveys Helenas MT. Water Resources Div. 

Availabe from the OFSSs USGS Box 254254 Feds, Ctree Denveres 
CO 80225, Price: $13.75 in paper copys $4.00 in microfiche. 
Geological Survey Open-File Report 81-401 (WRI)Ds Mays 1981. 91 
pe 1 Tab.ees 

Journal Announcement: SWkRA1420 

Increasing demand for weter to meet needs for energys 
industrys irrigations domestics and municipal uses has resulted 
in a Study of the geology and hydrology of rocks of Mesozoic 
ang Cenozoic age. This report presents the results of a 
literature search for the part of the study area in Montana, 
It consists of an annotated listing of pertinent published 
reportss a partial subject and area index of the reportss and a 
correlation chart of geologic and aquifer units listed in the 
annotations. (CuSGS) 


Geology ana Water-Yielding Characteristics of Rocks of the 
Northern Powder River Basins Southeastern Montana. 

Lewiss Barney D0. and Robertss Robert S. 

U.S. Geological Survey Miscellaneous Investigations Series, 
1978 


Suspended Sediment in Selected Streams of Southeastern Montana. 

Litkes bDavid WwW. 

U.S. Geoloyical Surveys Water-Resources Investigations 82-4087. 

Suspended-sediment data collected from October 1974 through 
September 1979 at 44 stations in tne Powder River structural 
basin of southeastern Montana were statistically summarized to 
define sediment relationships between stations and basins and to 
identify environmental factors that are important in determining 
sediment yield. Sediment-transport curves were developed for 530 
of these stations. Mean-annual suspended-sediment discharges 
were determined at 15 stations using the flow-duration 
sediment-transport curve method. Sediment discharges compared 
within 20 percent at three stations where alternative calculation 
by daily sampling methods was possible. Mean sediment discharges 
ranged from 770 to 5470-000 tons per year. Mean sediment yields 
ranged from 1.09 to 647 tons per syuare mile per year and were 
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somewhat less than yields predicted by the Langbein-Schusm 
precipitation-sediment-yield relation. Low delivery ratios for 
smail Grainages indicate that streams may be aggrading. 
Geographic variations in sediment yield are attributed to 
precipitation and geology. 


Use of Geophysical Logs to Estimate Water-Quality Trends in 
Carbonate Aquifers 

MacCarys Ll. M. 

Geological Surveys Denvers CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PBBU-2241244 Price codes: AOS in paper 
copys AO! in microfiche. Geological Survey Water-Resources 
Investigations 80-57 1980. 23 pe & Figs 2 Tabs 18 Refs 

Journal Announcement: SWRA1407 

The water quality in carbonate aquifers can be determinea by 
analysis of resistivity and porosity logs. When supporting data 
from water analyses are available, the value of the cementation 
exponent m can be determined more precisely. Data for this study 
were taken from logs oft oil-test wellss Amstrat sample 
studiess drill-stem tests and water test wells in parts of 
Montanas North and South Dakotas and Wyoming. The preferred 
resistivity curves for apparent water resistivity (Rwa) analyses 
are the deeply focused laterolog and the induction log. The 
stancard electric log can be used if the drilling mud is not 
Saturated with salt. The preferred porosity logs are the 
sonics sidewall neutrons compensated neutrons and the density 
logs. Olders uncalibrated neutron curves can be empirically 
calibrated in some instancess howevers resulting porosities are 
frequently anomalous when compared to those determined from 
core or modern togs. When apparent water resistivity is 
determined for many wellss the data can be plotted and 
contoured to outline areas of recharges direction of probable 
ground-water movements and location and salinity of brine areas. 
(USGS) 


Hydrology of the Prairie Dog Creek Orainage Basins Rosebud 
and Big Horn Countiess Montana 

McClymondss WN. E. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PBB2-1248504 Price codes: AUS in paper 
copys A0Ol in microfiche. Geological Survey Water-Resources 
Investigations 81-374 March 1982. 64 pe 15 Fige 12 Tabs 18 
Ref. 

Journal Announcement: SWRA1603 

The Prairie Doy Creek drainage basin in southeastern 
Montana was investigated during 1978-79 to establish 3 
basic understanding of its surface-water and ground-water 
resources and the quality of water in an area having 
coal-mining potential. The principal minable coal is the 460-to 
60-foot-thick Wall and lower Wall coal beds near the middle 
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part of the Tongue River Member of the Fort Union Formation 
(Paleocene aye). Prairie ov0og Creeks which originates from 
springs and seeps from coal and sandstone layerss maintained 
perennial flow in its upstream and middle reaches then lost flow 
until the channel near its mouth had only standing water or was 
dry. The dissolved-solids concentration of streamwater during 
periocs of high floes (1 cubic foot per second) ranged from 
700 to about 14009 milligrams per liter and during periods of 
lesser flow (0.5 cubdic foot per second) ranged from about 1-300 
to 14600 milligrams per liter. Relatively clean sandstone 
aquifers had transnissivities of about 15 feet squared per day 
and water of the magnesium sulfate or sodium sulfate type, 
with dissolved-solids concentrations ranging from about 
22200 to 3000 milligrams per liter; the water was of a sodium 
sulfate type and ranged from 1-820 to 44190 milligrams per 
liter. The Brewster-Arnold coal aquifer had transmissivities 
similar to the Wall coal out its water was of a different 
types sodium bicarbonates it also contained large concentration 
of fluoride (more than 10 milligrams per Liter) and had a 
very high sodium-adsorption ratio (more than 60). (USGS) 


Potential effects of surface coal mining on the hydrology of 
the Corral Creek areas, Hanging Woman Creek coal fields 
Southeastern Montanas Cin review), 

McClymondss WN. E. 

U.S. Geological Survey Open-File 


Potential effects of surface coal mining on the hydrology of 
the West Otter Creek coal areas southeastern Montanar Cin 
preparation). 

McClymondss N. E. 

U.S. Geological Survey Water-Resources Open-File Report 


water Quality of Se. <cted Streams in the Coal Area of 
East-Central Montana 

McKinleys P. W. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22151 as PB-298 E404 Price codes: AN3 in paper 
copys AOl in microfiche, Geological Survey Water-Resources 
Investigations 78-1424 April 1979. 49 p+ 17 figs 1 tabs 15 ref.s 

Journal Announcement: SwWRA1224 

In October 1975 the U.S. Geological Survey established a 
network of nine data-collection stations on eight streams in 
Montana to monitor water quality in potential coal-mining 
areas. The report sunmerizes and evaluates the water-quality data 
that have been collected guring the first 2 years (3 years for ! 
station) of network operation. Big Ory Creeks Little Ory Creeks 
Timber Creek, and Nelson Creek are the principal streams 
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forming the Big Ory Creek tasins which 1s tributary to the 
Missouri River. These streams all contain water of the sodium 
sulfate type. Concentrations were high for elements. Prairie 
tik Creeks Sand Creeks and the Redwater River flow directly 
into the Missouri River. Prairie Elk and Sand Creeks have mainly 
sodium bicarbonate waters whereas the Redwater River is 
predominately sodius sulfate water. ALL three streams 
contained water of high and trace-element concentrations. 
Burns Creek is tributary to the Yellowstone River. The 
water type 1s generally sodium sulfate during the spring and 
summer and sodium bicarbonate during the fall and winter, water 
(Woodard-USGS) 


Water in Carbonate Rocks of the Madison Group in Southeastern 
Montana--A Preliminary Evaluation 

Millers We. Re 

Geological Surveys Billingss Mont. water Resources Div. 

Available from Supt. of Documentss GPUs Washington, D.C. 
204024 price $2.90. Water-Supply Paper 20434 1976. S51 oe 99 figs 
2 platess S tabs 129 ref.es 

Journal Announcement: SWRA1013 

Yields from wells in carbonate rocks of the Madison Group in 
southeastern Montanas range from about S50 gpm (gallons per 
minute) at several places to 14400 gpm from a flowing well 
on the north side of the Porcupine dome. Yields estimated or 
reported from drill-stem tests range from about 1 to 157 gpm. 
Dissolved solids in water from the study area range from less 
than southwestern parts of the areas, calciums magnesium, and 
sulfate 10onsS constitute more than 75 percent of the 
Gissolved constituents, in milliequivalents per liter in the 
norths sodiums potassiums and chloride ions constitute more 
than SU percent of the dissolved constituents? in the Williston 
basins sodiums potassiums, and chloride ions constitute more than 
75 percent of the total. (wWoodard-uSGS) 


water Resources of the Central Powder River Area of 
Southeastern Montana 

Millers We R. 

U.S. Geological Survey Bulletin 108, 

water for domestics stocks and public use is available from the 
Fox Hills-lower Hell Creek aquifer of Late Cretaceous age. water 
for domestic and stock use is available from the upper part of 
the Hell Creek Formation of Late Cretaceous age and the lower 
part of the Fort Union Formation of Paleocene age. Water for 
irrigation can be obtained from alluvium of Holocene and 
Pleistocene age along the Powder River. The Fox Hills-lower Hell 
Creek aquifer yields as much as 188 gallons per minute to wells 
as deep as 999 feets but most well yields are 20 gallons per 
minute or less. The upper part of the well Creek Formation 
yields as much as 12 gallons per minute to wells as deep as 465 
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feet. The lower part of the Fort Union Formation ytelds a 
maximum of 25 gallons per minute to wells as deep as 3735 feet. 
The alluvium of the Powder River yields 600 gallons per minute to 
the only known irrigation wells which is 40 feet deep. 

Water from the Fux Hills-lower Hell Creek aquifer generally 
contains sodium and bicartonate or sulfate as the major ions; 
dissolved-solids concentration is as much as 14700 milligrams per 
liter. Sodiums bicarbonater and sulfate were the major ions in 
two samples from the upper pert of the Hell Creek Formation; the 
dissolved-solids concentration was 840 milligrams per liter in 
each sample. Water from the Fort Union Formation contains 
principally sodiums sulfates and bicarhonate ions; the dissolved 
sclids concentration ranges from 780 to 2300 milligrams per 
liter. One water sample from the alluvium contained principally 
sodium and sulfate ions and had a diisolved-solids concentration 
of 22300 milligrams per liter. 

The Powder River is the only perennial stream in the study 
area. The average annual discharge of the Powder River near 
Locate for the period of records 1938-69 was 601 cubic feet per 
second. Instantaneous discharge ranged from 0 to 31-000 cubic 
feet per second. Dissolved-solids concentration of water from 
the Powder River for the period of records 1949-634 ranged from 
278 to 54430 milligrams per Liter. Calciums sodiums and sulfate 
were the major ions. 


Water Resources of the Southern Powder River Areas Southeastern 
Montana 

Millers We Re 

Montana Bureau of Mines and Geologys Memoir 474 1981. 


Annual Peak Discharges from Small Orainage Areas in Montana 

for Stations Discontinued Before 1978 

Omangs R. Jee Hull, Je Awe Parrett s C. 

Geological Surveys Helenas MT. Water Resources Div. 

Geological Survey open-file report 79-5104 May 1979. 117 pe 2 
fig.s 

Journal Announcement: SwWRA1217 

Annual peak stage and discharge data have been tabulated for 
crest-stage gage sites in Montana. The crest-stage program was 
begun in July 1955 to investigate the magnitude ana frequency 
of floods from sami drainage areas. The program has 
expanded from 45 crest-stage gaging stations initially to 172 
stations maintained in 1978, From 1955 to 1978, 156 
stations have been discontinued. This report is a tabulation of 
the stage and discharge data for the discontinued § stations. 
(Woodard-USGS) 


Annual Peak Discharyes from Small Drainage Areas in 
Montana Through September 1981 

Omangse Re Jet Parretts Cot Hulle Je Ae 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the OFSS+ USGS Box 254254 Fed. Ctr. Denvers 
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CO 802254 Price: $15.75 in paper copys $6.50 in microfiche. 
Open-File Report 82-2704 March 1982. 112 pe 2 Figs & Ref. 

Journal Announcement: SwWRA1601 

Annual peak stage and discharge data have been collected and 
tabulated for crest-stage gaging sites in Montana. The 
crest-stage program was begun in july 1955 to investigate the 
magnitude and frequency of floods from small drainage 
areas. The program has expanded from 45 crest-stage gaging 
stations initially to 172 stations maintained in 1981. Data in 
the report are tabulated for the period of record. (USGS) 


OCCURENCE OF GROUND WATER IN THE JUDITH RIVER FORMATIONs 
NORTH-CENTRAL MONTAYWA 

GEOLOGICAL SURVEYs WASHINGTONs DO. C. 

GEOL SURV HYDROL INVEST ATLAS HA-308, 1 SHEETs 1968. TEXKTs 2 
MAP, 2 TABs 7 REFee 

Journal Announcement: SwWRAG209 

A I=-SHEECT HYORO.OGIC ATLAS OESCKIBES THE OCCURRENCE oF 
GROUNDWATER IN THE CRETACEOUS JUDITH RIVER FORMATION, 
NORTH-CENTRAL MONTANA, A GEOKYDROLOGIC MAP SHOWS GEOLOGY, 
GEOLOGIC STRUCTURE CONTOURS» LOCATIONS OF LISTED WELLS-s 
POTENTIOMETRIC SURFACE CONTOURSs AND AREAS (OF FLOWING WELLS. 
CHEMICAL ANALYSES OF 4&6 REPRESENTATIVE WELLS ARE LISTEO. A 
LIST OF 114 WELLS INVENTORIED FOR THE STUDY [WELUDES LOCATION, 
OWNER» ALTITUDEs WELL DEPTH, STATIC WATER LEVELs SHUT-IN 
PRESSURE OF FLOWING WELLS-s ALTITUDE OF POTENTIOMETRIC 
SURFACEs ALTITUDE OF THE TOP OF THE JUDITH RIVER FORMATION, 
WATER TEMPERATUREs SPECIFIC CONDUCTIVITYs AND USE. GEOLOGIC 
CROSS SECTIONS SHOW STRATIGKAPHIC AND POTENTIOMETRIC RELATIONS, 
A GEOLOGIC COLUMN SHOWS CRETACEOUS MONTANA GROUP STRATIGRAPHY» 
LITHOLOGYs TOPOGRAPHY AND GEOLOGIC SETTING, AND HYOROLOGY. 
THE JUDITH RIVER FORMATION 1S CONFINED ABOVE AND BELOW BY SHALES. 
IT YIELOS 1 GPM PER 10 FT OF DRAWFOWN TO WELLS? PROBABLY THE 
HIGHEST YIELO TO BE EXPECTED IN A 6-INCH WELL IS LESS THAN 200 
GPM. FEW WELLS FLOW OVER 10 GPM, SODIUMs SULFATEs BICARBONATE, 
AND TOTAL DISSOLVED SOLIOS CONCENTRATIONS ARE HIGH, (KNAPP-USGS) 


The Richey-Lambert coal fields Richland and Dawson Counties, 
Montana 

Parkers F. Ser 1936 

U.S. Geological Survey Bulletin 847-Cse p. 121-176, 

This report describes the coal resources of @ 900 square mile 
area. It includes a description of the geologic structure and 
stratigraphy and a township=-by-township description of the 
occurrence of coat. Two hundred seventy-six coal sections were 
measureds and generalized yeologic sections show the relative 
position of the coal beds with respect to one another. The 
geologic map at a scale of 1:62500 shows outcrops of coal beds, 
burned areass and sites of measured coal sections. 
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The Mizpah coal fields Custer Countys Montana 

Parkers F. Ses and Andrewss DOD. Aeve 1939 

U.S. Geological Survey Bulletin 906-Cs p. 85-1535. 

This report contains a geologic map and three geologic sections 
at a scale of about 1:62-500 of the Fort Union and Hell Creek 
Formationss whose soundaries have since been revised. Shown on 
the map are the outcrop and burned area for 24 coal beds. Also 
included are analyses of seven coal samples and a correlation 
chart for the coal beds with those in adjacent fields. The text 
discusses the stratigraphy of the map units and characteristics 
of the coel beds. A township-by-township description of coal 
resources is accompanied oy more than 14300 graphic coal 
sections. 


The Rosebud coal fields Rosebud and Custer Countiess Montana 

Pierces Ww. Ges 1936 

U.S. Geological Survey Bulletin 847-Rs p. 43-120 

This report describes the coal resources for a 14050 square 
mile area. It includes a description of the stratigraphy 
including 10 measured sections in the Tullocks Lebo Shales and 
Tongue River Members of the Fort Union Formation. The 
township-by-township description of the occurrence of coal 
includes 700 measured coal sections and the physical and chemical 
properties of 5S coal samples. The geologic map at a scale of 
1362-500 shows the outcrops of coal bedss burned areass and sites 
of measured coal sections. Two generalized sections show the 
relative position of the coal beds with respect to one another. 


Proposed 20-year plan of mining and reclamations Westmoreland 
Resources Tract Ills Crow Indian coded areas Montana 
U.S. Geological Surveys Restons VAs USA 396 pee 1976. 


Geology and ground-water resources of central and southern 
Rosebud Countys Montanas with chemical analyses of the waters by 
H. G. Rif fenburg 

Renicks Be. Cor 1929 

U.S. Geological Survey deter Supply Paper 6004 140 p. 

In the northwest corner of the area covered by this report § the 
Claggetts Judith Rivers and Bearpaw formations of the Montana 
group (Upper Cretactous)s named in ascending orders crop out. 
These formations are avout 45043004 and 950 feet thicks 
respectively. The Bearpaw shale is overlain without obdservabdle 
stratigraphic hiatus by the fresh-water Lance formation 
(Terriary?) ages which has a total thickness of about 925 feet. 
In the upper pert of the Lance formation there are thin 
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unworkable cual beds. Overlyina the Lance 1s the Fort Union 
formetion (Tertiary)s whitch cons'tsts of the dark-colored Lebo 
shale member et the base (1UU0 to 800 feet thick) and a younger 
light-colored meaber known as the Tongue River member (1,680 feet 
thick). made up of alternating ceds of sandstones shales anc 
coal. Many of these beds of coat are workable. In most of 
central and southern Rosebuc County either the Lance formation or 
the Fort Union lies at the surface. Terrace gravel of Tertiary 
and Pleistocene age is present on many of the higher hitts. 
Adjacent to the streamss especially the larger oness there are 
belts of alluvium consisting of gravels sands and clay which are 
derived from the consolidated rocks and from the terrace gravel. 

The most pronounced structural feature in this region is the 
Porcupine Domes the southern nose of which 1s exposed in the 
northwest corner of the area shown on the map. There are minor 
folegs on the flanks of the come. South of the Porcupine dome is 
@ southeastern prolongation of the bull Mountain syncline. Along 
the flanks of the syncline end in the vicinity of Hopsonville 
there are faults of slight aisplacement. It 18 probable that the 
faulting was coincident with the deformation that resulted in the 
uplift of the Porcupine dome. 

The chief water-bearing formations in this area are the 
sandstone and coal coeds of the Lance formation and the sandstones 
coals and clinker beds of the Fort Union formation. A supply of 
water can generally be had where the Lance and Fo.t Union 
formations ere thick enough to extend below the water table. In 
the Lance and Fort Union formations and probably aiso in the 
underlying Cretaceous formations water from shallow depths (that 
iss less than perhaps 125 feet) contains considerable calcium and 
magnesium and is therefore hards hut the water from greater 
depths contains only small emounts of calcium and magnesium and 
is therefore soft. This natural softening with increase in depth 
1s due to the fact that as the water yradually percolates 
downward and moves laterallys the silicate minerals in the rocks 
exchange their sodium for the calcium and magnesium in the water. 
The soft water from the Lance and Fort Union formationss which is 
3 sodium bicarbonate waters 15 generally satisfactory for 
domestic purposess although itn many places not entirely 
Satisfactory for cooking? tut it foams when used in boilers and 
is unfit fur irrigatiunse as it produces a hard crust of black 
alkali on the surface of tne land. The hard water from shallow 
depths tm the areas of Lance and Fort Union domestic purposes-s 
but it contains 4 considerable amount of scale-forming 
constituents. 

The Colorados Clagyetts Juuith Rivers and Bearpaw formations 
consist chiefly of highly mineralized shales that yield either no 
water or only very meayer supplies of poor water. The Judith 
River formation contains some beds of water-bearing sandstone, 
where these sandstones are not covered by the mineralized shale 
of the Judith River or Bearpaw formations they yield water of 
good qualitys whicr is satisfactory for domestic user for stocks 
and for irrigation. Such weter generally contains less dissolved 
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wineral matter than the weter in the Lance anc Fort Union 
formations. The Kootenat (7) formation contains water-bearing 
Sandstoness Duts so far aS kNOwNs the water in these sandstones 
is highly mineralized and yeneralty unsatisfactory for all uses. 

In much of the area where the Pleistocene and older terrace 
gravel 3S present it 1s of sufficient thickness to extend below 
the water tadle anc will yield considerable supplies of water. 
This water contains less caissolved mireral matter than the water 
from any other formation in the region and is satisfactory for 
Comestic uses stocks senda irrigation bout is somewhat hard and 
conteins an appreciable amount of scale-forming ingredients. 

The alluvium along the Yellowstone Riverc the Tongue Rivers and 
the other streams in the region of Lance and Fort Uniton rocks 
yielus hard water to shallow dug or borea wells. Such water is 
generally satisfactory for stocks for drinkings and for 
irrigation but is rather herd for domestic use and is generally 
unsatisfactory for industrial uses because of the relatively 
large amount of scale-forminyg constituents that it contains. 

Flowing artesian wells along the flood plain of the Yellowstone 
River in the eastern part of the area derive their water from the 
Lance formation; those along the flood plain of the Tongue River 
in the vicinity of Ashland and bGirney derive their water from the 
Fort Union formation. The water from all the artesian wells in 
both aeress is soft. It 38 probable that flowing wells may be 
obtained by drilling into the Torque River member at some places 
slong the flood plain of the Tongue River between Ashland and 
Birneys but it is not feasivle to predict exactly where such 
flows may be obtained, 

Many of the flowing wells along the Yellowstone and Tongue 
Rivers yiela some hydrocaroon yass mostly methane derived from 
the cual and carbonaceous material in the Lance and Fort Union 
formations. in places there is evidence that the methane reduces 
the sulphate in the ground waters with the resulting formation of 
hydrogen sulphicge and carbonate or bicarbonate. 


Hyorogeologic Data for Selecteo Coal Areass East-Centratl 
Montana 

Robertss RR. S. 

Geological Surveys Helenas MT. water Resources Div. 

Available from the OFSSs USGS don 256254 Fed. Ctrese DOenveres 
CO 802254 Price: $10.50 in paper copys $4.00 in microfiche, 
Geological Survey Open-File Report 80-329 (WRI) s+ Aprils 1980. 65 
pe 2 Fige & Tabs 1 Plate.s 

Journal Announcement: SwRA1415 

Hydrogeologic Gata were collected in selected coal areas of 
east-central Montana to provide a basis for evaluating the 
effects of future coal development on the groundwater 
resources. Inventory records for 916 domestics stocks public 
Supplys commercials ana test wells are tabulated in the report? 
the data were collected principally from 1975 through 1976. The 
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locetions of the wetts are shown on 8&8 map at @ scale of 
1:250-000. Litholoygic logs are aiso included for 149 wells. 
Chemical analyses of water samples from selected wells 
consist of 167 samples anelyzed for major cations and anions 
and 24 samptes analyzed for miscellaneous constituents. (USGS) 


Grcund-water resources anc potential effects of coal strip 
mining in the northern Powder River basins southeastern Montana 

Slagles S. Ens Lewitsse 8B. Ober and Lees Re. Ww, 

U.S. Geological Survey water-Supoly Paper 


Hydrology of Area 49s Northern Great Plains and Rocky Mountain 
coel provincess Montana and wyoming 

Slagles 3. Ens and others 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report. 


Geology of the Pust Lignite bed in the Burns Creek-Thirteen 
mile Creek Known Coal Leasing Areas Dawson and Richland Counties-s 
Montana 

Spencers Je Mee 1976 

U.S. Geological Survey Open-File Report 76-617+ 6 0. 


Coal geology of the Girard areas Richland and Roosevelt 
Countiess Montana 

Spencers M. Ae Sev 1980 

U.S. Geological Survey Open-File Report 80-2134 11 »p. 


The Sidney lLignite fields Dawson County-s Montane io 
Contributions to economic geologys 1910-Part II 

Stebingers Eugenes 19172 

U.S. Geological Survey Bulletin 4714 p. 286-518. 


Hydrogeology of the Fort Union coal regions eastern Montana 

Stoners J. Dee and Lewits b&b. O«e 1980 

U.S. Geological Survey Miscellaneous Investigations Map 11-1256 
2 sheets. 

This report consists of a hydrogeologic map at a scale of 
1:500-000 showing the confiyuration of the top of the teaerpaw 
confining layers a freytonal-scale map showing the structural 
features of eastern Montanas three geologic sectionss a tadle 
describing the stratigraphy and water-yielding characteristics of 
the map units from the wUearpaw confining layer through the 
alluvial aquifers and representative electric logs correlating 
geoloyic and hydrogeologic units. 
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Geology and ground-water resources cf the Missouri River vailey 
1m northesestern Montanas with a section on the quality of the 
ground water by We. H. Duree 

Swensons F. Aewe %955 

U.S. Geological Survey Water-Supply Paper 126354 128 po. 


POSSIBLE DEVELOPMENT OF WATER FROM MADISON GROUP AND 
ASSOCIATED ROCK IN POWDER RIVER PASINe MONTANA-WYORING 

SWENSON, F. A. 

GEOLOGICAL SURVEYs DENVERs COLO. 

REPORT FOR THE NORTHERN GREAT PLAINS RESOURCES PROGRAM, JULY 1¢ 
1974. 6 Pe & PLATE .s 

Journal Announcement: SwRaAUBOR 

THE POTENTIAL FOR ODOEVELOPING LARGE GROUNDWATER SUPPLIES FOR 
INDUSTRIAL USE IN THE POWDER RIVER BASIN OF WYOMING AND MONTANA 
1S SUMMARIZED. RECIROS OF MANY OIL TESTS AND SEVERAL WATER WELLS 
INDICATE THAT THE MADISON GROUP AND THE UNDERLYING CARBONATE 
ROCKS ARE HYOROLOGICALLY CONNECTED AND TRANSMIT WATER AS A 
UNIT. ALSOs IN MANY LCLOCALITIESs THE OVERLYING TENSLEEP AND 
MIWNELUSA SANDSTONES ARE ALSO CONNECTED WITH THE MADISON, THESE 
ROCKS UNDERLIE THE ENTIRE BASIN AND ARE EXPOSED ON THE FLANKS OF 
THE SURROUNDING “OUNTAINS. THE MADISON ROCKSs AND TO A 
CONSIDERABLE EXTENT THE UNDERLYING CARBONATESs, ARE FRACTURED AND 
CAVERNOUS. LARGE VUANTITIES OF WATER HAVE BEEN DERIVED FROF 
THESE ROCKS IN THE MIOWESTs wYOMING ARFA SINCE 1917, THE MADISON 
AND UNDERLYING CARBONATES CONTAIN @ATER OF MODERATE-TO-GOOD0 
QUALITY THAT 135 =PRORABLY SUITABLE FOR INDUSTRIAL USE. 11 
CONTAINS 100 HIGH A PERCENTAGE OF SODIUP FOR IRRIGATION USE. 
(KNAPP-USGS) 


POTENTIAL OF MADISON GROUP AND ASSOCIATED ROCKS TO SUPPLY 
INDUSTRIAL WATER NEEOSs POWDER RIVER BASIN» WYOMING AND MONTANA, 
(Duplicated see wyoming) 

SWENSONs F. Ae 

GEOLOGICAL SUKRVEYs DOFNVERs COLO. 

INt WATER RESOURCES PROBLEMS RELATED TO MINING: AMERICAN WATER 
RESOURCES ASSOCIATION PROCEEDINGS SERIES NO 184 FP 210-2184 JUNE 
1974, 5 FIGe REF.e 

Journal Announcement: Sa#RA0902 


GROUND WATER RESOURCES OF THE NORTHERN POWDER RIVER VALLEYs 
SOUTHEASTERN MONTANA 

TAYLORs JAMES O. 

Ue Se GEOLOGICAL SURVEY. 

MONT. BUR. OF MINES AND GEUL. BULL. 664 34 Pe MAY 1966. 17 FIGs 
1 PLATEs 9 TAGs 32 REFs 1 APPEND.» 

Journal Announcement: SwRAGKOS 

THE DOMESTICs STOCKs INDUSTRIALs AND MUNICIPAL WATER 
SUPPLIES OF THE NORTHERN POWDER RIVER VALLEY DEPEND ON 
GROUNDBATER FROM THE AQUIFERS IN THE LATE CRETACEOUS FOX WILLS 
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SANDSTONE AND HELL CREEK FURMATION, THE PALEOCENE FORT UNION 
FORMATION, AND PLEIS'OCENE TO RECENT TERRACE DEPOSITS. THE MOST 
CONTINUOUS AND DEPEVDAGLE AWUIFER IS THE FIX HILULSBASAL HELL 
CREEK ARTESIAN AQUIFER WHICH AVERAGES 250 FT IN THICKNESS+s HAS A 
MEAN TRANSMISSIBILITY OF ABOUT 820 GPD PER FIs AND A STORAGE 
COEFFICIEN” OF aBuUT .00026. THE PECHARGE AREA IS In THE 
SOUTHEASTERN MONTAVA, AND WATER MOVES NORTHWEST TO OISCHARGE 
INTO THE YELLOWSTONE RIVER VALLEY BY LEAKAGE THROUGH OVERLYING 
CONFINING 6EDS. THE ARTESIAN AQUIFERS In THE FORT UNION 
FORMATION ARE DISCONTINUOUS AND ARE RECHARGED AT VARIOUS PLACES. 
BUT THE DIRECTION OF POVEMENT IS ALSO NORTHWARD TO DISCHARGE 
THROUGH SPRINGS. DISSOLVEO-SOLIOS CONTENT IN THE GROUNDWATER IS 
LESS THAN 1-000 PPM. WATER IN THE FOX HILLS AND HELL CREEK 
FORMATION IS SOFT WATER FROM THE HIGHER FORMATIONS IS HARD. 
DISSOLVED GASs MOSTLY NITROGENs IS FOUND IN THE FOX WILLS-BASAL 
HELL CREEK AGUIFE?. IN GENERAL THE WATER IS SATISFACTORY FOR 
DOPESTIC AND STOCK USE #s8uT UNSATISFACTORY FOR IRRIGATION, 
SUPPLIES ARE ADEQUATE FOR PRESENT AND PROJECTED FUTURE USE. 
(KWAPP-USGS) 


Geology of Big Horn County and the Crow Indian Reservation with 
special reference to the waters coals oils and gas resources 

Thoms We Tae Jfee Halls Ge Mar wWegemanns C. Her and Moultons G. 
Fee 1935 

U.S. Geological Survey Bulletin 856 200 p. 


Geology and ground-water resources of the lower Yellowstone 
River valleys between Glendive and Sidneys Montanas with a 
section on Chemical quality of the water by H. A. Swenson 

Torreys Aw Eur and Kahouts Fe Ane 1956 

U.S. Geological Survey Water-Supply Paper 135554 92 bp. 

This report contains a geologic mep at a scale of about 
1327,000 and a table describing the stratigraphy and the 
water-bearing characteristics of the Fox Hills Sandstones the 
Hell Creek and fort Union Formationss and the Quaternary 
deposits. Except for a short discussion of geologys the teat 
primarily describes the hydrology and chemical quality of ground 
and surface waters. 


Ground-water resources of the lower Yellowstone River valley 
between Miles City and Glendives Montanas with a section on The 
chemical quality of the water by H. A. Swenson 

Torreys Ae Eur and Swensons Fe. Ase 1951 

U.S. Geological Survey Circular 93s 72 p. 

This report describes the geology and hydrology of exposed 
bedrock and alluvial deposits in the Yellowstone River valley. 
The text contains a description and a generalized section of the 
lithology and water-bearing properties of the Pierre Shale 
through the Fort Union Formation and alluvial deposits. Included 
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is a yeologic map of the Yellowstone River valley at a scale of 
1:63,360. 


PROSPECTS FOR DEVELOPING STOCK=WATER SUPPLIES FROM WELLS IN 
NORTHEASTERN GARFIELD COUNTYs MONTANA 

VAN LEWENs g. Cee KINGs Ne Je 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

AVAILABLE FROM SUP DOCs GPOs WASHse, O.C. 20402 - PRICE 
75 CENTS. GEOLOGICAL SURVEY WATER-SUPPLY PAPER 1999-F, 1971. 38 
Pe 6 FIGs 1 PLATEs 7 TABs 14 REF.e 

Journal Announcement: SWRAUS24 

A PRACTICAL AND RELIABLE SOURCE OF LIVESTOCK WATER EXISTS ON 
BCTH PUBLIC AND PRIVATELY OWNED GRAZING LAND IN NORTHEASTERN 
GARFIELD COUNTYs MONTANA, THIS COMPRISES AN AREA OF SOME 1,200 
SQUARE MILES. THE PRINCIPAL BEDROCK AQUIFER IS THE FOX HILLS 
SANDSTONE FORMATION OF UPPER CRETACEOUS AGE. IT IS EXPOSED ON 
THE SURFACE IN THE NORTHERN AND NORTHWESTERN PART OF THE COUNTY 
PENETRATING THIS AQUIFER REACH WATER AT ABOUT 200 FEET. 
AMPLE WATER IS AVAILABLE FOR LIVESTOCK USE FROM WELLS DRILLED IN 
THIS AQUIFER. MOST OF THESE WELLS REACH THE AQUIFER AT 195 
FEET. UNDERFLOW IN ALLUVIAL DEPOSITS ALONG THE LARGER STREAM 
VALLEYS 18 ANOTHER SOURCE OF LIVESTOCK WATER, CHEMICAL 
ANALYSIS OF SAMPLES COLLECTED AT 43 WELLS AND 3 SPRINGS SHOW THE 
WATER QUALITY TO BE GENERALLY POOR, WATER FROM THE FOX HILLS 
AQUIFER AND OTHE?S ASSOCIATED WITH IT CONTAINS 53025, 340 
MILLIGRAMS PER LITER OF TOTAL PILLIGRAMS PER LITER OF TOTAL 
DISSOLVED SULIOS. THE PRINCIPAL CONSTITUENTS ARE SODIUM. 
BICAKBONATEs AND SULFATE. ALL WATER SUPPLIES TESTED WERE 
SUITABLE FOR LIVESTOCK USE. (GLASBY-USGS) 


Bibliography of Geology and Ground-water Resources for the 
Montana Part of the Northern Great Plains Regional Aquifer-System 
Analysis. 


Stripping coal deposits of the northern Great Plainss Montanas 
Wyomings North Dakotas and South Dakota 

UeS. Geological Surveys 1974 

UeS. Geological Survey Miscellaneous Field Studies Map MF-590, 
1 sheet. 


Plan of study of the hydrology of the Madison Limestone and 
associated rocks in parts of Montanas Nebraskas North Dakotas 
South Dakotas and Wyoming 

U.S. Geological Surveys 1975 

U.S. Geological Survey Open-File Report 75-6314 35 p. 

This report summarizes the present (1975) knowledge of the 
geohydrology of the Madison and associated rockss identifies the 
need for additional datas and outlines a S-year plan for a 
comprehensive study of the hydrology of these rocks. 
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Preliminary report of coal drill=-nole data and chemical 
analyses of coal beds in Camppoell and Sheridan Countiess Wyoming; 
Custers Prairies and Garfield Countiess Montana; and Mercer 
Countys North Dakota 

U.S. Geological Survey and Montana Bureau of Mines and Geology-s 
1976a 

U.S. Geological Survey Open-File Report 76-319, 377 p. 


Preliminary report of coal drili-hole data and chemical 
analyses of coal beds in Campdells Converses and Sheridan 
Countiess Wyomings and Big Horns Richlands and Dawson Counties, 
Montana 

U.S. Geological Survey and Montana Bureau of Mines and Geology, 
1976b 

U.S. Geological Survey Open-File Report 76-450. 382 p. 


Preliminary report on 1976 drilling of coals in Campbell and 
Sheridan Countiess Wyomings and Big Horns, Dawsons, MeCones 
Richlands Roosevelts Rosebuds Sheridans and Wibaux Counties-s 
Kontana 

U.S. Geological Survey and Montana Bureau of Mines and Geologys 
1977 

U.S. Geological Survey Open-File Report 77-283, 403 p. 


Geophysical logs for Powder River and Dawson Countiess Montanas 
Chapter C gf Preliminary report of 1977 coal drilling in eastern 
Montana and northeastern Wyoming 

U.S. Geological Survey ang Montana Bureau of Mines and Geologys 
1978a 

U.S. Geological Survey Open-File Report 77-721-Cs 79 p. 


Geophysical logs for Dawsons Garfields McCones and Prairie 
Countiess Montanas chapter 0 of Preliminary report of 1977 coal 
drilling in eastern Yontana and northeastern Wyoming 

UeS. Geological Survey ana Montana Bureau of Mines and Geologys 
1978b 

U.S. Geological Survey Open-File Report 77-721-Ds 101 op. 


Geophysical logs for Dawsons McConesr Richlands and Rosebud 
Countiess Montanas chapter F of Preliminary report of 1977 coal 
drilling in eastern Montana and northeastern Wyoming 

U.S. Geological Survey and Montana Bureau of Mines and Geologys 
1978c 

U.S. Geological Survey Open-File Report 77-721-Fse 73 p. 
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Shallow ground water in selected areas in the Fort Union Coal 
region 

U.S. Geological Surveys 1974 

U.S. Geological Survey Open-File Report 74-3714 130 p. 


Ground Water of the Fort Union Coal Regions Eastern Montana 

Geological Surveys Helenas MT. Water Resources Div. 

Montana Bureau of Mines and Geology Special Publications 80, 
1978. 47 pes 

Journal Announcement: SWRA1209 

The hydrologic findings of numerous studies recently 
completed or currently uncerway by the Montana Bureau of Mines 
and Geology and the U.S. Geological Survey are described. 
Pertinent facts are given on the occurrences movements and 
quality of ground water in the fort Union Coal Region of 
Montana. The present developments effects of seismic shotholes on 
ground-water systemss and effects of strip mining of coal 
on shallow ground-water systems are described also. The primary 
purpose of the report is to provide basic factual material on 
ground-water conditions to assist nontechnical readers in 
understanding the complex ground-water problems existing in 
eastern Montana. (Woodard-USGS) 


QUALITY OF SURFACE WATERS OF THE UNITED STATESs 1970: PART 6, 
MISSOURI RIVER BASIN 

GEOLOGICAL SURVEYs RESTONs VA, 

AVAILABLE FROM SUPT. OF DOCUMENTSs GPOs WASHINGTONs O.C. 
2046024 PRICE $4.70. WATER=SUPPLY PAPER 21554 1975. 554 Pe 1 FIGs 
41 REF.e 

Journal Announcement: SWRA0D826 

DURING THE WATER YEAR ENDING SEPTEMBER 30, 1970-4 THE 
GEOLOGICAL SURVEY “AINTAINED 258 STATIONS ON 123 STREAMS IN THE 
MISSOURI RIVER BASIN FOR THE STUDY OF CHEMICAL AND PHYSICAL 
CHARACTERISTICS OF SURFACE WATER. SAMPLES WERE COLLECTED DAILY 
AND MONTHLY AT 226 OF THESE LOCATIONS FOR 
CHEMICAL-QUALITY STUDIES. SAMPLES ALSO WERE COLLECTED LESS 
FREQUENTLY AT MANY OTHER POINTS, WATER TEMPERATURES WERE 
MEASURED CONTINUOUSLY AT 35 AND DAILY AT 67 STATIONS. DAILY WATER 
TEMPERATURES WERE MEASURED AT MOST OF THE STATIONS AT THE TIME 
SAMPLES WERE COLLECTED FOR CHEMICAL OR SEDIMENT CONTENT. SO 
FAR AS PRACTICABLEs THE WATER TEMPERATURES WERE TAKEN AT ABOUT 
THE SAME TIME ACH DAY. QUANTITIES OF SUSPENDED SEDIMENT ARE 
REPORTED FOR 38 STATIONS DURING THE YEAR ENDING SEPTEMBER 30, 
1970. SEDIMENT SAM?LES WERE COLLECTED ONE OR MORE TIMES DAILY AT 
MOST STATIONSs DEPENDING ON THE RATE OF FLOW AND CHANGES IN 
STAGE OF THE STREAM, PARTICLE=SIZE DISTRIBUTIONS OF SEDIMENTS 
WERE DETERMINED AT 61 STATIONS. THE STREAM DISCHARGE REPORTED FOR 
A COMPOSITE SAMPLE 1S USUALLY THE AVERAGE OF DAILY MEAN 
DISCHARGES FOR THE COMPOSITE PERIOD. THE DISCHARGES REPORTED IN 
THE TABLES OF SINGLE ANALYSES ARE EITHER DAILY MEAN DISCHARGES OR 
DISCHARGES OBTAINED AT THE TIME SAMPLES WERE COLLECTED AND 
COMPUTED FROM A STAGE-D0 ISCHARGE RELATION OR FROM A 
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DISCHARGE MEASUREMENT. (WOODARD-USGS) 


QUALITY OF SURFACE WATERS OF THE UNITED STATESs 1969: PART 6. 
MISSOURI RIVER BASIN 

GEOLOGICAL SURVEYs RESTONs VA. 

“WATER=SUPPLY PAPER 21454 1974. 6641 Pe 1 FIGs 40 REF.e 

Journal Announcement: SwRAOG8&23 

DURING THE WATER YEAR ENDING SEPTEMBER 30,4 1969, THE 
GEOLOGICAL SURVEY MAINTAINED 212 STATIONS ON 110 STREAMS 
FOR THE STUDY OF CHEMICAL AND PHYSICAL CHARACTERISTICS OF 
SURFACE WATER IN THE MISSOURI RIVER BASIN. SAMPLES WERE 
COLLECTED DAILY AND MONTHLY AT 177 OF THESE LOCATIONS FOR 
CHEMICAL-QUALITY STUDIES. SAMPLES ALSO WERE COLLECTED LESS 
FREQUENTLY AT MANY OTHER POINTS. WATER TEMPERATURES WERE 
MEASURED CONTINUOUSLY AT 35 AND DAILY AT 77 STATIONS. DAILY WATER 
TEMPERATURES WERE MEASURED AT MOST OF THE STATIONS AT THE TIME 
SAMPLES WERE COLLECTED FOR CHEPICAL QUALITY OR SEDIMENT 
CONTENT. SO FAR AS PRACTICABLEs THE WATER TEMPERATURES WERE 
TAKEN AT ABOUT THE SAME TIME EACH DAY. QUANTITIES OF 
SUSPENDED SEDIMENT ARE REPORTED FOR 40 STATIONS DURING THE 
YEAR ENDING SEPTEMBER 30, 1969. SEDIMENT SAMPLES WERE 
COLLECTED ONE OR MORE TIMES DAILY AT MOST STATIONSs DEPENDING 
ON THE RATE OF FLOW AND CHANGES IN STAGE OF THE STREAM, 
PARTICLE-SIZE DISTRIBUTIONS OF SEDIMENTS WERE DETERMINED AT 46 
STATIONS. THE STREAM DISCHARGE REPORTED FOR A COMPOSITE SAMPLE 
IS USUALLY THE AVERAGE OF DAILY MEAN DISCHARGES FOR THE COMPOSITE 
PERIOD. THE DISCHARGES REPORTED IN THE TABLES OF SINGLE 
ANALYSES ARE EITHER DAILY MEAN DISCHARGES OR DISCHARGES 
OBTAINED AT THE TIME SAMPLES WERE COLLECTED AND COMPUTED FROM A 
STAGE-DISCHARGE RELATION OR FROM A DISCHARGE MEASUREMENT. 
(WOODARD-USGS) 


Water Resources Data for Montanar Published annually since 
1975. 

Geological Surveys Helenas MIT. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22151. 

Water resources data for Montana consist of records of stages 
discharges and water quality of streams? stages contentss and 
water quality of lakes and reservoirs? and water levels in wells. 
Additional water data were collected at various sitess not part 
of the systematic data-collection programss and are published 
as miscellaneous measurements. These data represent that part of 
the National Water Data System operated by the U.S. Geological 
Survey and cooperating State and Federal agencies in Montana. 
(USGS) 


Water-Resources Investigations of the U.S. Geological Survey 
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in Montanas published annually since 1975. 

Geological Surveys Helenas MT. Water Resources Div. 

Available from the OFSSs USGSs Box 254254 Fed. Ctree Denvers 
co. 802254 

These reports describe the investigative efforts of the u.S. 
Geological Survey toward the water resources of Montana. 
Hydrologic information and knowledge of the water resources are 
cGaineco and disseminated principally by programs of (1) 
collecting hydrologic Gata on @ continuing basises (2) 
conducting water-resources appraisals of surface and ground 
weters (3) conducting supportive research in hydrology and 
related fieldse (4) disseminating water data and results of 
investigations to the publics (5) coordinating acquisition of 
water data by Federal agenciess and (6) providing technical 
assistance in hydrologic fields to other government agencies. 
(USGS) 


WATER-RESOURCES INVESTIGATIONS oF THE U.S. GEOLOGICAL 
SURVEY IN THE NORTHERN GREAT PLAINS COAL REGION OF EASTERN 
MONTANAs 1975-76 

GEOLOGICAL SURVEYs HELENAs MONT. 

OPEN-FILE REPORTs JANUARY 1976. 29 Ps 10 FIG. 

Journal Announcement: SWRAUII2 

THIS REPORT PRESENTS THE WATER DATA=COLLECTION PROGRAM AND 
INTERPRETIVE HYDROLOGIC INVESTIGATIONS THAT ARE BEING CONDUCTED 
BY THE U.S. GEOLOGICAL SURVEY IN THE NORTHERN GREAT PLAINS 
REGION OF EASTERN MONTANA, THE AREA IS OF INTENSE INTEREST 
FOR COAL COMPANIES, UTILITIESs STATE AND FEDERAL AGENCIESs 
UNIVERSITIES» PRIVATE CITIZENSs LANDOWNERSs AND ENVIRONMENTAL 
GROUPS. IN OC TOWER 1975 THERE WERE 45S STREAMFLOW AND 64 
WATER-QUALITY DATA=COLLECTION STATIONS IN THE REGION FOR 
COLLECTION OF STREAMFLOws CHEMICAL“QUALITY>s SEDIMENT, AND 
TEMPERATURE DATA. THESE STATIONS ARE LOCATED ON ALL TYPES OF 
STREAMS FROM THE MAINSTEM YELLOWSTONE AND MISSOURI RIVERS TO 
SMALL EPHEMERAL AND INTERMITTENT STREAMS THAT DRAIN PROPOSED MINE 
AREAS. GROUNDWATE2? INVESTIGATIONS ARE BEING CONDUCTED TO 
DETERMINE THE AREAL HYDROLOGY OF THE MADISON GROUP AND ASSOCIATED 
PALEOZOIC ROCKS AND THE AREAL AND SITE HYDROLOGY OF SHALLOW 
AQUIFERS IN THE FORT UNION FORMATIONs INCLUDING THE COAL BEDS. 
AVAILABLE DATAs MOSTLY FROM OIL TESTSs INDICATE THAT THE 
MADISON MAY YIELD WATER SUITABLE FOR USE IN ENERGY DEVELOPMENT 
IN THE NORTHERN GREAT PLAINS COAL REGION. FIELOWORK IN THE 
SHALLOW GROUNDWATE2? STUDY CONSISTS PRINCIPALLY oF AN 
INVENTORY OF WE.LS AND SPRINGS ANDO CONSTRUCTION OF WELLS FOR 
WATER SAMPLINGs AQUIFER TESTINGs AND WATER=LEVEL MEASUREMENTS. A 
COMPUTER MODEL IS BEING CONSTRUCTED TO DETERMINE THE EFFECT ON 
STREAM TEMPERATURE OF SELECTED INCREASES IN WITHORAWAL RATES-s 
AND THUS REDUCED FLOWs OF THE YELLOWSTONE RIVER FROM BILLINGS 
TO SIONEYs MONT. (CWOODARD-USGS) 
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Preliminary study of the coal deposits in the Circle areas 
McCones Dawsons and Garfield Countiess Montana 

Wincentsens Herberts 1978 

U.S. Geological Survey Open-File Report 78-367, 11 pb. 


Coal geology of the Northeast Circle areas McCone and Dawson 
Countiess Montana 

wWincentsens Herberts 1979 

U.S. Geological Survey Open-File Report 79-10524 11 p. 


Documentation of a dissolved-solids model of the Tongue Rivers 
Southeastern Montana 

Woodss P. Fee 198la 

U.S. Geological Survey Open-File Report 61-479, 41 p. 

A model has been developed for assessing potential increases in 
dissolved solids of streams as a result of leaching of overburden 
materials used to backfill pits in surface coal-mining 
operations. The model allows spatial and temporal simulation of 
streamflow and dissolved-solids loads and concentrations under 
user-defined scenarios of surface coal mining and agricultural 
development. The model specifically aadresses the Tongue River 
from the Tongue River Dam to Miles Citys Montanas and its three 
major tributariess Hanging womans Otters and Pumpkin Creeks. 

The model routes an input quantity of streamflow and dissolved 
solids from the upstream end to the downstream end of a stream 
reach while algebraically accounting for gains and losses of 
streamflow and dissolved solids within the stream reach, Input 
Gata needed to operate the model include the following: 
simulation numbers designation of hydrologic conditions for each 
simulated months either user-defined or regression-defined 
concentrations of dissolved solids input by the Tongue River 
Reservoirs number of irrigated acress number of mined acress 
dissolved-solids concentration of mine leachatess and quantity of 
other water losses. 

The computer program is written in FORTRAN language. A Listing 
of the computer programs definitions of all variables in the 
models and an example output will permit use of the model by 
interested persons. 


Modeled impacts of surface coal mining on dissolved solids in 
the Tongue Rivers southeastern Montana 

Woodss P. Fee 1981b 

U.S. Geological Survey Water-Resources Irvestigations 81-64, 753 
De 

A computer model has been developed for assessing potentiel 
increases in dissolved solids of streams as a result of leaching 
of overburden materials used to backfill pits in surface 
coal-mining operations in southeastern Montana. The model allows 
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spatial ano temporal simulation of streamflow and 
dissolved-solids loads and concentrations for user-defined plans 
of surface coal mining and agricultural development. The model 
specifically addresses the Tongue River from the Tongue River Dam 
to Miles Citys Montanas and its three major tributariess Hanging 
womans Otters and Pumpkin Creeks. Provision is made to simulate 
releases from the present Tongue River Reservoir or the increased 
releases expected from a larger dam and reservoir proposed as a 
replacement for the present Tongue River Reservoir. 

The model routes an input quantity of streamflow and dissolved 
solids from the upstream end to the downstream end of a stream 
reach while algebraically accounting for gains and losses of 
streamflow ana dissolved solids within the stream reach. Data 
used to program the computational routines of the model are 
evaluated in terms of the model's predictive capability. 

A hypothetical plan was formulated for the mining of all 
Federally owned coal judged fotentially available for mining. 
Under this plans a simulation using mean streamflow from the 
present Tongue River Reservoir indicates that the mean annual 
dissolved-solids concentration of 646 milligrams per Liter with 
no mining is increased vy mining to 677 milligrams per liter. 
When the proposed Tongue River Reservoir is used in the 
Simulations the shift in aissolved-solids concentration is from 
436 to 451 milligrams per liters which is illustrative of the 
dilutional effect of increased streamflow on concentration. 
Calculations were performed with data representative of the study 
area to determine the relative impacts of irrigation and surface 
coal mining on unit area basis in a hypothetical stream. The 
dissolved-solids concentration of the hypothetical stream was 
determined to increase annually by 2.94 percent as a result of 
withdrawal and return flow of irrigation water and by 0.22 
percent as @ result of leachates from surface coal mines, 

The computer program is written in FORTRAN Language. A Listing 
of the computer programs input data requirementss definitions of 
all variables in the models and an example output will permit use 
of the model by interested persons. Input data needed to operate 
the model include the following: Simulation numbers designation 
of hydroloyic conditions for each simulated months designation of 
present or proposed Tongue River Reservoirs either user-defined 
or regression-defined concentrations of dissolved solids input by 
the Tongue River Reservoirs number of irrigated acress number of 
mined acress dissolved-solids concentration of mine leachates-s 
and quantity of other water losses, 
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Bear Creek Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in the West Moorehead Coal Field, southeastern Montana 

BLM, Denver, Colorado 

EMRIA Rept. No. 8-77 


The 3,200-acre Bear Creek site is above the northern Powder River Basin where 
the strata dip southwestwardly less than 3 degrees. Nearly 166 million tons 
of coal are in the Anderson, Dietz and Canyon coal beds, 90 percent of which 
are more than 10 feet thick, and are covered by less than 200 feet of over- 
burden. The site is mostly gently sloping valley floors merging laterally 
into steep, semi-badlands and irregular remnants capped by sandstone. The 
semiarid (precipitation less than 15 inches per year) site is mostly drained 
by Bear Creek and partly by Vance Creek, both intermittent. Stream dissolved 
solids ranged from 140 (at 53 cubic feet per second of snowmelt runoff) to 
2,330 milligrams per liter at near-low flow. Solids dissolved in alluvial 
water (5 gallons per minute from one of the test holes) ranged from 2,720 to 
5,040 milligrams per liter. Water also was found under water-table, semi- 
confined, and confined conditions in discontinuous sandstones and persistent 
coal layers. Yields are small, less than 3 gallons per minute, and dissolved 
solids ranged from 1,110 to 4,760 milligrams per liter. The site is a 
recharge area and large yields should not be expected from these aquifers. 
Madison Group aquifers 10,000 feet below the site have produced more than 
1,000 gallons per minute from a single well nearby. Surface mining would 
dewater the shallow aquifers, reducing stream flow and affecting 8 stock and 
one domestic well. Replacement wells and discharge of mine water would 


mitigate these impacts. 


Hanging Woman Creek Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Hanging Woman Creek Coal Field, south-central 
Montana 

BLM, Denver, Colorado 

EMRIA Report No. 12-77 


The 34.3 square-mile Hanging Woman Creek study area is coincident with the 
elongate drainage basin of East Trail Creek. Relief is as much as 600 feet 
from the alluvium-entrenched creek, up gentle to moderately steep slopes to 
sandstone-supported flat ridges. Intermittent East Trail Creek slopes to 
Trail Creek, also intermittent, a tributary to Hanging Woman Creek. Precip- 
itation ranges from about 12 to 19 inches depending on elevation. Most coal 
is found in two beds of the Fort Union Formation's Tongue River Member. The 
Anderson coal bed ranges from 26 to 33 feet thick and the Dietz bed, 50 to 
100 feet below, is from 9 to 12 feet thick. More than 433 million tons of 
coal in these two beds underlie less than 200 feet of overburden. Perched 
and semi-confined aquifers in and above the coal beds yielded as much as 10 
gallons per minute during fractional day pump tests. One test of 30 feet of 
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alluvium produced 18 gallons per ainute for more than 9 hours. Dissolved 
solids in water from wells in bedrock ranged from 438 to 9,460 milligrams per 
liter and in East Trail Creek alluvium from 1,500 to 4,510 milligrams per 
liter. Surface mining would drain the shallow aquifers at a diminishing rate 
beginning at 0.7 cubic feet per second, and dry up 17 stock wells or springs 
and remove 15 perennial and 4 ephemeral stock ponds. All could be replaced. 
Water would not be needed for reclamation. 


Meridian Coal Exchange, northeastern Montana 
BLM, Miles City, Montana 
EA, 1982 


This document assesses relative impacts of surface mining of coal on two 
tracts involved in an exchange of coal ownership between the Meridian Land 
and Mineral Company and the Bureau of Land Management. About 856 million 
tons of strippable coal underlie the 69.5 square ailes of both tracts. The 
lignite coal is in two beds of the Tongue River Member of the Fort Union 
Formation, part of the Circle West coal deposit. The tracts are drained by 
tributaries to through-flowing ephemeral creeks. Annual runoff of 0.4 inch 
ranges from 300 to 7,700 milligrams per liter dissolved solids. The tracts 
contain 37 small stock ponds, sost of which are dry by fall. Small amounts 
of water containing between 1,000 and 4,000 milligrams per liter of total 
dissolved solids occur in the coal layers and in sandstone lenses above the 
coal. One well obtains water from alluvium where water quality ranges from 
good to poor. Wo data is provided for the 19 observation and 18 stock wells 
in the tracts. Nearby wells tap the Cretaceous Fox Hills Formation 1,200 to 
1,500 feet below the surface and yield as much as 200 gallons per minute of 
sodium bicarbonate water ranging from 500 to 2,000 milligrams per liter of 
total dissolved solids. Mining would remove most existing wells which could 
be replaced by more productive wells into deeper aquifers. Lowered water 
levels temporarily could extend as auch as three miles downgradient to the 
north. Wo significant changes in quantity or quality of surface water are 
anticipated. Sedimentation ponds could be left to replace destroyed stock 
ponds. Water requirements could be obtained from Fort Peck Reservoir sever- 
al wiles to the northeast. 


Otte: Creek Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in the Otter Creek Coal Field, southeastern Montana 

BLM, Denver, Colorado 

EMRIA Report No. 1-75 


The Otter Creek Coal Field underlies a dissected ridge sloping westward to 
the Otter Creek Valley, and is bounded on the north and south by Home and 
Threemile Creeks, intermittent tributaries to Otter Creek. Coal occurs 
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chiefly as the 60-foot thick Knoblock bed, in thin beds above, and as the 
10-foot thick Flowers-Goodale bed, 120 feet below the Knoblock, all in the 
Tongue River member of the Eocene age Fort Union Formation. The recoverable 
resource, the Knoblock coal, is covered by less than 200 feet of overburden, 
and can be surface-mined. Small quantities of poor quality unconfined water 
occur in thin sandstone and coal beds above the Knoblock coal. Slightly 
better quality water occurs in the coal. Yields to wells in these shallow 
aquifers are generally less than 10 gallons per minute and may not be sus- 
tainable for many uses. Confined water occurs about 150 feet below the 
Knoblock coal, and in various deeper aquifers, including those in the Madison 
Group, about 8,000 feet below land surface. Potential yields range from low 
in the shallower confined aquifers, to moderately high (several hundred 
gallons per minute) in the Madison. Potentiometric heads of deeper aquifers 
may be about 300 feet above land surface. Water quality is poor, ranging 
from more than 1,000 to as auch as 6,000 milligrams per liter of total 
dissolved solids. Surface mining would dewater as much as 60 feet of 
saturated coal, affecting 6 stock wells. Special practices would prevent 
increased stream sedimentation. Water needed for operation could be ob- 
tained from impounded good-quality runoff supplemented by poorer quality 
ground water. 


Pumpkin Creek Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Pumpkin Creek Coal Field, southeastern 
Montana 

BLM, Denver, Colorado 

EMRIA Rept. No. 11-78 


The Pumpkin Creek site consists of 17 square miles of the Pumpkin Creek Coal 
Field, part of the Coalwood Coal Field in the northern Powder River Basin, 
southeastern Montana. Its semi-badland upland areas of buttes and steep, 
rocky outcrops drain by ephemeral tributaries to intermittent Pumpkin Creek 
on the northwest, Mizpah Creek on the southeast--eventually to the 
Yellowstone River via the Tongue River. Maximum refief from the bounding 
creeks to the elongate drainage divide is 350 feet. Annual precipitation is 
13.8 inches. Nearly 1,370 million tons of coal in beds more than 5 feet 
thick are covered by less than 200 feet of overburden. Most runoff is inter- 
cepted for irrigation and stock watering by ditches and small reservoirs. 
The coal is in the lower Tongue River Member of the Fort Union Formation and 
consists of Sawyer, Mackin-Walker and A beds. Small amounts of perched, 
unconfined and semi-confined water was found sporadically in the coals and 
intervening and overlying discontinuous sandstone layers. Dissolved solids 
ranged from 397 to 4,340 milligrams per liter. The Lebo Shale Member, lower 
Fort Union Formation, hydraulically isoiates the shallow aquifers from lower 
aquifers. Surface mining would dewater the shallow aquifer, and remove 6 
wells, 3 springs, and 12 perennial and 25 ephemeral reservoirs. 
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West Decker Coal Lease Application, Decker, Montana 
BLM, Miles City, Montana 
DTEEA, 1979 


This action would lease to the Decker Coal Company 440 acres of Federal coal, 
160 acres of which would be surface-mined as an extension of its existing 
operations, and would provide access to an additional 11 million tons of 
coal. The mine is four miles northeast of Decker, Montana, and 21 siles 
northeast of Sheridan, Wyoming. The lease area consists of steep-sloped 
ridges adjacent to gentle slopes, draining ephemerally by ditches to inter- 
mittent Pond and Pearson Creeks. Annual runoff range is from 0.2 to 0.4 
inches. The coal, in the Tongue River Member of the Paleocene Fort Union 
Formation, is about 52 feet thick, and dips slightly eastward into the Powder 
River Basin. The coals yield adequate water for domestic and stock use near 
the area, but no wells exist on the site. Depth to water in an observation 
well less than one-half mile from the site was 1,818 feet. Dissolved solids 
in two nearby wells were 1,529 and 1,621 milligrams per liter. Dissolved 
solids in nearby creeks ranged from about 1,200 milligrams per liter at high 
flow to about 2,500 milligrams per liter at low flow. The proposed mining in 
the application area would have no erosion or sedimentation impact in addi- 
tion to that occurring from existing mining operations. Surface water quali- 
ty should be as good if not better than pre-mined conditions. Occurrence and 
flow of ground water in the aine spoils would not be significantly different 
from pre-mined conditions. Spoil water would contain three times the 
dissolved solids of nearby ground water but would be acceptable for 
livestock. 


Western Energy Coal Lease Modification, southeast Montana 
BLM, Miles City, Montana 


EA, 1976 


This analysis evaluates impacts of allowing surface mining of 320 acres con- 
taining 12.6 million tons of recoverable Federal coal that otherwise would be 
by-passed. The mine area is immediately west of Colstrip and 36 miles south 
of Forsyth, Montana. The general area includes buttes, mesas, dissected 
plateaus and long narrow divides. The lease modification area is similar but 
lacks ridges and buttes, and its relief is only about 200 feet. Runoff from 
annual precipitation drains through normally dry gullies to East Fork Armello 
Creek. The recoverable coal, the Rosebud seam in the the Tongue River Member 
of the Paleocene Fort Union Formation, averages 24 feet thick and is covered 
by less than 150 feet of sandstone, thin shale and coal layers. Little or no 
water occurs in the Rosebud seam or above. Productive aquifers occur beneath 
the Rosebud. No wells exist in the lease modification area. Mining of the 
lease modification area would not significantly increase impacts to water 
resources. 
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Sierra Pacific Power Company Proposed 500 Megawatt Coal Fired Generating 
Station, North Valay, Nevada 

BLM, Reno, Nevada 

FES, 1978 


This statement analyzes the impacts of pumping 7,660 acre feet per year 
(4,755 gallons per minute) of water from Humbolt River alluvium, which is 
more than 1350 feet thick in places, for operation of two coal-fired electric 
generating plants. Sources of the 1.4 million tons per year of coal are 
existing underground sines in Fishlake National Forest, Sevier County, Utah. 
Water for the first of two generating units would be from a line of wells 
extending as much as 15 wiles from the plant along the southeast side of the 
river. Each well is expected to produce 500 to 3,000 gallons per minute. 
Annual recharge in this area is estimated to be 72,000 acre feet per year. 
Fresh (total dissolved solids in 5 test holes ranged from 241 to 631 milli- 
gtams per liter) water occurs in the upper part of the alluvium and is 
isolated from the river by layers of silt and clay. The applicant would 
assume responsibility for mitigating impacts to the two nearby wells in 
Valay. Water for the second unit would be obtained from a well field about 
10 wiles east of the plant. Pumping from the second well field may affect 
irrigation wells more than two miles away. No impact to Battle Mountain 
wells is anticipated. Solid waste deposits (ash) and lined evaporation ponds 
for cooling tower blowdown are effectively isolated from ground water by 
relatively impermeable layers of silt and clay. 
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WATER RESOURCES OF NEW MEXICOs OCCURRENCEs DEVELOPMENT AND USE 

BALANCEs WwW. Coe SORENSONs EARL FL TITUSs Fe. Bot BORTONs RR. Lee 
MPOURANTs We. A. 

STATE PLANNING OFF ICEs SANTA FEs NEW MEK.? AND 
GEOLOGICAL SURVEYs WASHINGTON, 0. C. 

N MEX STATE PLANNING OFFICE REPe 1967. 321 Pe 46 FIGs ‘ 
PLATEs 63 TABse 229 REF.+ 

Journal Announcement: SwRAG211 

NEW MEXICO’S WATE? RESOURCES AND WATER RESOURCE DEVELOPMENT ARE 
DESCRIBED. THE WATER CAw OF THE STATE IS GASES ON PRIOR 
APPROPRIATIONS TO ENSURE ORDERLY DEVELOPMENT. THE UTILIZATION OF 
WATER s STREAMFLOWUs GEOLOGYs GROUNDWATER HYDROLOGYs SETTLEMENT 
AND HISTORY, ECONOPICSs AGRICULTUREs MININGs AND WATER 
PROBLEMS OF THE STATE ARE DESCRIBED IN REPORTS ON EACH OF THE 
STATES ORAINAGE SASINS. THE AREAS DISCUSSED IN DETAIL ARE THE 
ARKANSAS RIVER BASIN, PECOS RIVER BASINe CENTRAL CLOSED BASINSs 
RIO GRANDE BASINs WESTERN CLOSED GASINSs SAN JUAN RIVER BASING 
LOWER COLORADO RIVER BASINs AND SOUTHWESTERN CLOSED BASINS. 
(KNAPP-USGS) 


STRUCTURE AND STRATIGRAPHY IN THE VICINITY OF THE SWELL OIL CO. 
SANTA FE PACIFIC NO. 1 TEST WELLs SOUTHERN SANDOVAL COUNTYs WEW 
MEXICO 

BLACKs 8. A. HISS-s We Le 

GEOLOGICAL SURVEYs ALBUQUERQUEs N. MEX, 

NEw MEXICO GEOLOGICAL SOCIETY GUIDEBOOK, 25TH FIELO 
CONFERENCE, GHOST RANCH (CCENTRAL=“NORTHERN NEW MEKICO)s P 
365-3704 1974, & FIGs 2 PLATEs 2 TABse 135 REF.e 

Journal Announcement: SwRA080S 

THE STRATIGRAPHIC SECTION BENEATH THE SANTA FE GROUP IN THE 
NORTHERN PART OF THE ALBUQUERQUE-BELEN BASINe NEW MEKICOs WAS 
OBTAINED FROM A WILOCAT OIL+TEST WELL. A GENERALIZED 
GEOLOGIC SECTION EXTEVODING APPROXIMATELY 60 MILES FROM THE RIO 
PUERCO ON THE WEST ACROSS MESA PRIETA AND TERMINATING IN THE 
CERILLOS HILLS 1S SHOWN, THE POTENTIAL FOR DEVELOPMENT oF 
ADDITIONAL Olle GASs URANIUM, COALs GEOTHERMAL, AND 
GROUNDWATER RESOURCES MAKES THE GEOLOGIC UNDERSTANDING OF THIS 
AREA WOT ONLY OF ACADEMIC INTEREST BUT ALSO OF GREAT ECONOMIC 
IMPORTANCE FOR THE FUTURE OF NEW MEXICO. (CKNAPP-USGS) 


Effects of ureniue development on erosion and associated 
sedimentation in southern San Juan Basinege New Mexico 

Cooleys M. Eur 1979 

U.S. Geoloyical Survey Open-File Report 79-1496 25 o. 


GEOLOGY AND GROUND<WATEK OCCURRENCE IN SOUTHEASTERN MCKINLEY 
COUNTY, WEw MEXICO 
COOPERs JAMES B.% JOHNs EDHARD C, 
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US GEOLOGICAL SURVEY. 

WN MEX STATE ENG TECH REP 354 108 Pe 1968. 7 FIGe 2 PLATEs 5 
TABse SB REF.e 

Journal Announcement: SwRAG802 

GEOLOGIC CONDITIONS AND THE GENERAL AVAILABILITY AND CHEMICAL 
QUALITY OF GROUNDWATERS IN SOUTHEASTERN MCKINLEY COUNTYs WEW 
MEXICO ARE DESCRIBED WITH PARTICUL4R EMPHASIS ON AREAS WHERE 
LARGE BODIES OF URANIUM ORES ARE PRESENT. THE PRINCIPAL 
AQUIFERS, THEIR AREAL EXTENT, AND THEIR AREAS OF DISTINCT 
AGUIFERSs MOSTLY ARTESIANs IN ROCKS THAT RANGE IN AGE FROM 
PERMIAN TO QUATERNWAZY. YIELOS OF 300 GPM ARE OBTAINED FROM WELLS 
THAT TAP AQUIFERS IN THE GLORIETTA SANDSTONE AND SAN ANDRES 
LIMESTONE. GROUNDWATER IN ADEQUATE QUANTITIES AND OF USABLE 
QUALITY FOR STOCK AND DOMESTIC USE 1S AVAILABLE THROUGHOUT 
SOUTHEASTERN MCKINLEY COUNTY. URANIUM MINES DISCHARGE MILLIONS 
OF GALLONS OF WATERS SOME OF THE WATER IS USED IN THE MILLSs 
BUT MOST oF IT IS PUMPED TO WASTE. GROUNDWATER ASSOCIATED 
WITH THE URANIUM OEPOSITS IS SLIGHTLY RADIOACTIVE. SEVERAL 
SAMPLES FROM MINES OR WELLS CONTAINED CONCENTRATIONS OF 
RADIUM SOMEWHAT ABOVE THE RECOMMENDED MAXIMUM LIMIT FOR ORINKING 
WATER. RECHARGE TO AQUIFERS IN SOUTHEASTERN MCKINLEY COUNTY 
1S MAINLY FROM PRECIPITATION ON OUTCROPS OF THE ROCKS AND FROM 
WATER ALONG FAULT ZONES. 


Preliminary Data Report for the San Juan Basin-Crownpoint 
Surveillance Study 

Frenzels P. F.% Craiggse S$. On% Padgetts E. T. 

Geological Surveys Albuquerques NM. Water Resources Div. 

Available from OFSS+ USGS Box 254254 Fed. Ctreas DSenverse CO 
80225, Price: $10.50 in peper copys $6.00 in microfiche. 
Geological Survey Open-File Report 81-484, Marchs 1981. 33 pe & 
Figs 5S Platess 3 Tabs 4 Ret.s 

Journal Announcement: SwWRA1420 

Geohydrologic data that may be used to predict the effects of 
mining on Navajo water resources in the San Juan structural 
basin are reported as well as the current availability of date 
from other government agencies. Emphasis is on the vicinity 
of Crownpoints New Mexico. (USGS) 


Estimates of vertical hydraulic conductivity end regional 
ground-water flow rates in rocks of jurassic and cretaceous ager 
San Juan Basins New Mexico and Colorado 

Frenzels Peter Fee and Lyfords Forest P, 

U.S. Geological Survey Water-Resources Investigations 82-4015 

The San Juan structural basin in northwestern New Mexico was 
seodeled in three dimensions using a finite-difference,s 
steady-state model. The modeled spece was divided into seven 
layers of square prisas that were 6 miles on a side in the 
horizontal directions. In the vertical directionss the layers of 
prises ranged in thickness from 300 to 14500 feet. The model 
included the geologic section between the base of the Entrada 
Sendstone and the siddle of the Lewis Shele. Principel aquifers 
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in this section are mostly confined and include the Entrada 
Sandstone, the Westwater Canyon Member of the Morrison Formations 
and the Gallup Sandstone in the tower part of the Mesaverde 
Group. 

Values for vertical hydraulic conductivities from 10 exp(-12) 
to 10 exp(-11) feet per second for the confining layers gave a 
good simulation of head differences between layerss but a 
sensitivity analysis indicated that these values could be between 
10 and 100 times greater. The model-derived steady-state flow 
was about 30 cubic feet per second. About one-half of the ftow 
was in the san Juan River drainage basins about one-third in the 
Rio Grande drainage basins and one-sixth itn the Puerco River 
drainage basin. 


Preliminary analysis of historical streamflow and water-quality 
records for the San Juan River Basins New Mexico and Colorado 

Goetzs Carole L 

U.S. Geological Survey Special Publication No. 104 19814 pp. 
21-25. 

The San Juan Rivers the second targest tributary to the 
Colorado Rivers originates on the west slope of the Continental 
Divide in southwestern Colorado and flows westward through 
Colorados New Mexicos Arizonas and Utah, 

Long-term streamflow and water-quality records are available at 
the u.S. Geological Survey gaging stations San Juan River at 
Shiprocks New Mexico. Mean values were calculated for daily 
measurements of streamflow, specific conductances water 
temperatures sediment concentrations and sediment load for the 
period prior to 1963 and the pertod since 1963. The t-test 
procedure was used to compare the pre-1963 mean and post-1963 
mean. Results show the means of daily streamflow and sediment 
load measurements for the San Juan River at the Shiprock gaging 
station have decreased for the post-1963 periods due in part to 
the effects of Navajo Reservoir. Other causes for this decrease 
may be related to increasing populations changes in agricultural 
irrigations increased industrializations climatic conditionss or 
@ combination of these factors. The time-weighted mean of daily 
specific-conductance measurements appears to have decreased for 
the post-1963 periods but the reason for this change is not 
apparent. The discharge-weighted mean of daily 
specific-conductance measurements has increased for the post-1963 
period. The means of daily water temperature and sediment 
concentration are not statistically different for the two time 
per cS. 


Hydrologic Investigations and Data-Collection Network in 
Strippable Coal Areas in Northwestern New Mexico 

Hejl-s He R. Jr 

Geological Surveys Albuquerquer NM. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. (Ctr. Denver, 
co 80225 Price: $4.50 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 82-358. January 
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1982. 32 pe 5 Figs & Tabd.es 

Journal Announcement: SWRA1605 

This report presents mydrologic investigations and data 
collections conducted by the U.S. Geological Survey in the 
strippable coal areas of northwestern New Mexico. Streamflow, 
ground-waters and quality-of-water data were collected to 
provide information about baseline or prevailing hydrologic 
conditions. A network of hygrologic data-collection sites in the 
strippable coal areas of the Fruitland Formation was designed to 
meet the need of detailed Investigations, including 
site-specific studiess and to provide hydrologic deta in support 
of the expanding mining activity. The network consists of 
34 continuous-record streamflow-gaging stations (32 included 
water-quality sampling), 20 miscellaneous water quality of 
streamflow stations, 12 ennual maximum discharge stationsse 27 
observation wells completed in strata associated with the 
strippable coal seamss and 246 observation wells completed in 
channel alluvium downstream from strippable coal areas. (USGS) 


Preliminary appraisal of ephemeral-streamflow characteristics 
as related to drainaye areas active-channel width and soils in 
nerthwestern New Mexico 

Hejls He. Ree 1981 

U.S. Geological Survey Open-File Report 81-644 15 p. 

Reyression equations are presented to predict ephemeral 
streamflow characteristics in the San Juan Basin in northwestern 
New Mexico. The standard error of estimate for predicting runoff 
for water year 1976 using drainage area as the independent 
variable was 152 percent. Indications are that reliable 
equations for predicating annual runoff can be developed and the 
standard error of estimate might be reduced significantly with 
additional years of recurd. The coefficient of regression when 
relating drainage area to runoft for water year 1978 was 
significant at the I-percent§ level. Preliminary results also 
indicate it is feasible to predict streamflow characteristics 
uSing hydrologic soil-group classifications based on runoff 
potential. The standard error of estimate for predicting peak 
discharges with recurrence intervals of 26 Sse 104 254 50s ana 100 
years using active-channel width as the independent variable 
averaged about SO0O-percents and the regression coefficient was 
significant at the tl-percent§ level. Using drainage area to 
predict peak discharges resulted in a standard error of estimate 
that averayed about 60 percent and a regression coefficient 
significant at the S-percent when active-channel width and 
drainage area were relatea to peak discharges in multiple 
regression analyses. 


INTERPRETATION OF GEOLOGIC AND HYDROLOGIC DATA FROM THE RAY~1 
WEiLLs CITY OF GALLUPs MCKINLEY COUNTYs NEW MEXICO 
HISS-s We Lee MARSHALL +s Je G. 
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GEOLOGICAL SURVEYs ALWUQUERQUE, N. MEX. 

OPEN=-FILE REPORT 75-573, NOVEMBER 1975. 586 Pe 3 FIGs 1 TABs & 
REF.e 

Journal Announcement: SwRAOSDYD 

THE RAY~1 WELL WAS TO BE THE THIRD PKODUCTION WELL COMPLETED IN 
THE CITY OF GALLUPs WN. MEX.e VYAHU—-TA-HEY WELL FIELD LOCATED 
ABOUT 7 MILES (11 KM) NORTH OF THE CITY. THE FIRST STRING OF 
CASING COLLAPSED OURING CUMPLETIONs HOWEVERs AND THE WELL 
wAS ABANDONED BEFORE IT COULD BE TESTED. THE LITHOLOGY OF THE 
UPPER CRETACEOUS DALTON SANDSTONE AND DILCO COAL MEMBERS OF 
THE CREVASSE CANYON FORMATION AND THE GALLUP SANDSTONE WAS 
INTERPRETED FROM GEDPHYSICAL LOGS AND EXAMINATION OF THE ORILL 
CUTTINGS. THESE UNITS APPEAR TO QE SIMILAR TO CORRELATIVE 
STRATA ENCOUNTERED IN THE FIRST TWO WELLS. A YIELD OF 
APPROXIMATELY 700 GPM, SIMILAR 10 THE OTHER WELLS IN THE 
YAH~TA-HEY WELL FIEL O4 IS ANTICIPATED FROM THE SAME AQUIFERS WHEN 
THE KAY=1 REPLACEMENT wELL IS COPPLETES. (CWOODARD-USGS) 


Coal Resources of the Raton coal fields Colfax Countys New 
Mexico 

Lees We. Ter 1926 

U.S. Geoloyical Survey Bulletin 7524 254 p. 


Ground Water in the San Juan Basins New Mexico and Colorado 

Lyfords Forest P. 

U.S. Geological Surveys WRI 79-73 

Principal aquifers in the San Juan Basin of New Mexico and 
Colorado are the Entrada Sanustones Westwater Canyon Member of 
the Morrison Formations Gallup Sandstone of the Mesaverde Groups 
several sandstones in the Mesaverde Group above the Gallup 
(Dalton Sandstone Member of the Crevasse Canyon Formations Point 
Lookout Sandstones Menefee Formations Cliff House Sandstone)s and 
sandstones of Tertiary age. 

Mose ground water tlows from topographically high outcrop arees 
toward the San Juan River and Rio Grande valley. Much of the 
water may move through confining layers to other aquifers or to 
the land surface rather than discharging directly to the streams, 

Transmissivities of the sandstones range from 50 to 390 feet 
squared per day. Lowest dissolved-solids concentrations occur in 
or near outcrops of the sandstones and increase in the direction 
of ground-water flow. Concentrations range from less than 500 
milligrams per Liter to more than 30-000 milligrams per liter. 


Methodology for Hydrologic Eve uation of a Potential Surface 
Mine: The Tsosie Swale Basins San Juan Countys New Mexico 

Showns Le Mae Frickels 0. Ger Hadleys Re Fie and Millers RR. F. 

U.S. Geological Survey WRI Open-File Report 81-74 

Permit applications made to the Office of Surface Mining 
Reclamation and Enforcement for mining of near-surface coal 
deposits contain both mining and reclamation plans. These plans 
must be evaluated by regulatory authorities for compliance with 
the permanent regulations of the Surface Mining Control and 
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Reclamation Act of 1977. Methodologies for assessment of the 
effects of mining and reclamation on the hydrologic system are 
presented for a potential permit area of 640 acres in the Tsosie 
Swale basins a small tributary of Escayvada Wash in northwestern 
New Mexico. Escavada Wash is the oprincipel tributary of the 
upper Chaco Rivers which is the stream that drains much of the 
San Juan structural basin. Tsosie Swale represents an arid 
climatic area and a low relief landscape with a sandy mantle that 
is moderately vegetated with shrubs and grasses. 

Premining soilss vegetations geoloyys and hydrology of Tsosie 
Swale are described as a basis for evaluation of changes that may 
occur. Soil-moisture-vegetetion relations show that the most 
grass cover occurs where 1 to 2 feet of sandy surface soils are 
underlain by fine-textureds less-permeable layers that perch soil 
moisture. 

Estimates are made of premining and postmining peak discharges 
and runoff volumes by the empirical Soil Conservation Service 
(SCS) method and by a basin-characteristic model. The SCS method 
was found to be superior because it considers infiltration rates. 
Postmining peak discharge estimates are 30 to 70 percent of 
premining estimatess and runoff volumes are 30 to 70 percent of 
premining values. 

Methods are demonstrated for estimating soil loss by use of the 
Universal Soil Loss Equation (USLE) and by simulation of an 
intense rainstorm on a microwatershed. Estimates of sediment 
yielao from the basin for premining conditions are made using 
reservoir-sedimentation surveys and a watershed-factor rating 
method. USLE soil-loss estimates and a sediment delivery ratio 
is used to estinate postmining sediment yield. Estimated 
postmining sediment yield is about 50 percent of the premining 
estimate. 

Changes in the topography resulting from removel of coalbeds 
and expansion of the overburden are shown to vary from a lowering 
of part of the permit area as much as 20 feets to raising of 
other parts as muci as 20 feet. The primary factors responsible 
for the reductions in streumflow and sediment yield are the 
assumptions that the minor areas now consisting of badlands and 
alluvial plainss from which runoff is highs would be eliminated, 
and the whole area would te covered with about 2 feet of sandy 
soil. 

Hydrogeology and water resources of San Juan Basins New Mexico 

Stones William J.e Lyfords Forest Pee Frenzells Peter Fie 
Mizells Nancy Hes Padgetts Elizabeth T. 

New Mexico Bureau of Mines and Mineral Resourcess Prepared in 
cooperation with the Geological Survey. Hydrologic Report 6. 

The San Juan Basin of northwest New Mexico contains a weaith of 
energy resources. Although petroleum reserves are nearly 
Gepleteds vast reserves of uranium and coal remain to de 
extracted. In this arid to semiarid regions surface-water 
resources are Limited and fully appropriated. New water supplies 
for energy development and growing muncipalities musts therefore- 
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be derived from negotiated surface water or ground water, Major 
aquifers include Quaternary valley fill and sandstones of 
Tertiarys Cretaceouss Jurassics and Triassic age. Ground water 


in these aquifers is generally confineds but some interaquifer 
leakage occurs? transmissivities between 100 ft2/d and 200 ft2d/d 
are characteristic. Specific conductance of ground waters is 
variable (less than S00 umhos to erore than 30-000 umhos). 
Regional flow is from elevated recharge areas on the basin margin 
towerd discharge areas along the San Juan River in the northwest 
anc along the Rio Puerco in the southeast. Occurrences movements 
and quality of ground water ere sudject to considerable geologic 
control provideo by the distribution and characteristics of the 


sandstone aquiferss geologic structures and regional 
stratigraphy. The principal uranium orebody 1s also a regional 
aquifer. Uraniua-aine Gewatering has caused water-level 


declines: greater declines will accompany construction of deeper 
mines. Post-mining persistence of toxic substances is unknown, 
but such material may remain near the mine cavity because of 
local geochemical conditions. Water is not generally encountered 
in strip minings supply is the major water problem in coal 
development. Potential sources of water include deep aquiferss 
excess uranium-mine effluents ana Tertiary sandstone aquifers in 
areas adjacent to the coal velt. Impacts of return flow from the 
Navajo Indian Irrigation Project on San Juan River quality may be 
difficult to distinguish from impacts of energy development and 
municipal activities. Irrigeted acreage in river valleys is 
expected to decrease as water rights are transferred to other 
usess such as energy development. Future water needs of 
municipalitiess growing in response to energy developments may be 
met in some areas by tapeing deeper aquifers and in others by 
obtaining uranium-mine effluent. Water treatment may be required 
in both cases. 


Erodibility of Selected Soils ano Estimates of Sediment yields 
in the San Juen Basins New Mexico 

Summers RR. Me 

Geological Surveys Denvers CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22151 as PBB2-195744, Price codes: AOS in paper 
copys A011 in microfiche, Geological Survey Water-Resources 
Investigations 81-44, 1981. 53 pe 10 Figs 9 Tabs 31 Ref.s 

Journal Announcement: SWRA1511 

Onsite rainfall-simulatiun experiments were conducted 
to derive field-erodibility indexes for rangeland soils and 
soils disturvted by sining in coal fields of northwestern New 
Mexico. Mean indexes on rangeland svuils range from 0 grams (of 
detached soil) on dune soil to 121 grams on 
wash-transport zones. Mean ftield-erodibility-index values 
of soils disturbed by mining range from 16 to 32 grams; they 
can be extrapolted to nearby coal fields where future 
mining is expected. because field-erodibility-index data 
allow differentiation of erodibilities across a variable 
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landscapes these indeszes were used to adjust values of Kes the 
erodibility factor of the Universal Soil Loss Equation, 
Estimates of soil toss and sediment yield were then 
calculated for a small basin following mining. (CUSGS) 


Techniques for Estimating Flood Discharges for unregulated 
Streams in New Mexico 

Thomass Richarac P.s anc Golds Robert L. 

U.S. Geological Survey WRIis 82-24, 

tquations for estimating flood magnitudes at selected 
recurrence intervals from 2 to $00 years were developed using 
multiple-regression analyses. These equations relate flood 
magnitudes to basin characteristicss contributing drainage areas 
and site altitudes ana only ere applicable to unregulated streams 
in New Mexico that are relatively unaffected by urban runoff. 
Flood estimates at gaged sites are computed using a separate 
estimating equation. This eyuation adjusts discharges developed 
from the original regression equations using flood magnitude and 
frequency values at the gageo site. 


Environmental impact statement of proposed Prewitt-Star Lake 
railroad branch line and Star Lake coal mines section on water 
resources 

U.S. Geological Surveys 1976 

Draft Administrative Reports 84 p. 


Geology and fuel resources of the southwestern part of the 
Raton coal fields Colfax Countys New Mexico 

Waneks A. Ase 19635 (1966) 

U.S. Geological Survey Coal Investigations Map C-45s scale 
1:48-000- 2 sheets. 


Bibliography of Geology ana Hydrologyse Southwestern New Mexico 

Wrights A. Fe 

Geological Surveys Albuquerques NM, Water Kesources Div. 

Available from the National Technical Information Services 
Springfieldads VA 22161 as PBB0-1999614 Price codes: 412 in paper 
copys AOl in microfiche. Geological Survey Water-Resources 
Investigations 80-204 January 1980. 255 pe 1 Figee 

Journal Announcement: SWRA1401 

The southwestern part of New Mexico ts recognized as a source 
of abundant and varied natural resources. This bibliography of 
over 2-700 references concerned with geology hydrologys 
chemistrys and geography has been compiled to assist 
physical science researchers in their study and development 
of this region. (USGS) 
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Bisti West Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in the Bisti Coal Field, San Juan County, northwestern New 
Mexico 

BLM, Denver, Colorado 

EMRIA Report No. 5-76 


Most of the Bisti 4-square-mile site in the San Juan Basin is a 50-foot-per- 
mile sloping, sandy plain dissected by dry washes. It is bounded on the 
northwest by the 100-foot escarpment of Alamo Mesa. Soils are thin, poor, 
and in places absent. Vegetation is primarily northern desert shrub having 
low vegetative yields. Large amounts of ground are bare. Measured cover 
ranges from 5.7 to 57 percent. Coal is found in the northwestward dipping 
Cretaceous Fruitland Formation on the southwest side of the Basin. More than 
81 million tons of coal occur in beds thicker than 2.5 feet less than 200 
feet beneath the site. Annual precipitation is 8 inches and annual evapo- 
transpiration is about 50 inches. Runoff from the site may range between 22 
and 54 acre-feet annually. The little water that occurred in the coal and in 
layers above contained 3,000 to 4,000 milligrams per liter of total dissolved 
solids. Water in deeper aquifers below the coal is too saline for irriga- 
tion, except for the Morrison Formation where water containing less than 
1,000 milligrams per liter of total dissolved solids and yielding 500 gallons 
per minute has been found. Water for operation could be purchased and pipe- 
lined at least 8 miles, possibly supplemented by ground water or impounded 
local runoff. Normal water-handling and restoration practices would minimize 
or prevent erosion, sedimentation and water-quality deterioration. 


Coal Preference Right Leasing, New Mexico 
BLM, Albuquerque, New Mexico 
FEA, 1981 


The proposed action is to lease 75,510 acres in northwestern New Mexico for 
26 Preference Right Leases to mine coal. About 22,000 acres would be surface 
mined and sbout 26,650 acres would be mined underground. The area is in the 
south-central part of the San Juan Basin and consists of west-southwest slop- 
ing poorly dissected, moderately rolling plain. Isolated steep-sided mesas 
and buttes and badlands remain in places. The area is underlain by the 
nearly flat-lying sedimentary upper Cretaceous Kirtland and Fruitland Forma- 
tions. About 1.9 billion tons of recoverable coal in the lower Fruitland 
Formation underlie eight of the 13 townships in the area. Data is inadequate 
to quantify reserves in the remaining 5 townships. The climate is semiarid. 
Annual precipitation ranges from 8 to 11 inches and the annual moisture 
deficit ranges from about 10 to 14 inches. All drainages in the area are 
ephemeral. Draivere west of the Continental Divide is to Chaco Wash and to 
the Colorado Rive: .  emall part of the area east of the Divide drains to 
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Torreon Wash and to the Rio Grande via Rio Puerco. WNumerous ephemeral stock 
ponds and four playa lakes furnish water for stock and wildlife when water is 
present. Small quantities of water occur in shallow sandstone layers and is 
frequently under artesian pressure. Larger quantities are found in deeper 
sandstones, also under pressure. Quality ranges from good (less than 1,000 
milligrams per liter total dissolved solids) at some places in the Morrison 
formation, 5,000 to 6,000 feet deep, to poor (more than 2,000 milligrams per 
liter total dissolved solids) in other deeper formations. Depending on 
reclaimed surface treatment, infiltration could increase and runoff reduce, 
or the opposite could occur. Surface mining could destroy as many as 23 
shallow domestic and stock wells. Water quality in 16 of the wells ranged 
from 2,000 to 17,000 milligrams per liter total dissolved solids. 


Ximbeto Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in San Juan County, northwestern New Mexico 

BLM, Denver, Colorado 

EMRIA Report No. 17-77. 


The 19 square-mile Kimbeto study area in the southwest part of the Central 
San Juan Basin consists of badlands, boldly scarped mesas, and sand dunes. 
It is drained by three sand-choked ephemeral dry washes originating miles 
upstream. Relief is about 260 feet and annual precipitation is 8.8 inches. 
Surficial deposits are underlain by the Cretaceous Kirtland (shale) Formation 
and the Fruitland Formation. The Fruitland contains 61.6 million tons of 
coal in several beds more than 2.5 feet thick covered by less than 400 feet 
of overburden beneath the site. Most runoff from the site derives from the 
shale badlands. Water in the alluvium may yield as much as 50 gallons per 
minute of moderately mineralized (about 1,500 milligrams per liter dissolved 
solids) water to wells. Larger quantities of water is available from deeper 
aquifers more than 1,000 feet below the coal but mineralization increases 
with depth to as much as 14,000 milligrams per liter dissolved solids at 
6,000 feet below land surface. Mining would temporarily impact current water 
uses--livestock grazing and wildlife--and downstream flow by increased 
infiltration in reclaimed areas. Water supply for operation, and irrigation, 
if needed, would be a combination of ground water and stored surface water. 


Ojo Encino Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in McKinley County, northwestern New Mexico 

BLM, Denver, Colorado 

EMRIA Report No. 19-78 


The 6.4 square-mile Ojo Encino site in the southeastern part of the San Juan 
Basin consists of low hills and gently rolling terrain. Relief is about 120 
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feet. The site is ephemerally drained by southeast trending dry washes. 
Coal is in the lower part of the late Cretaceous Fruitland Formation. The 
Fruitland Formation contains 133 million tons of coal in three beds ranging 
in thickness from 5 to 21 feet, covered by less than 300 feet of overburden. 
No water was encountered in the overburden. Coal seams and interbedded 
sandstone could yield up to 20 gallons per minute of water containing about 
2,400 milligrams per liter of dissolved solids. Several hundreds of gallons 
per minute of moderately saline water, specific conductance ranging fros 
2,000 to 15,000 micromhos, can be obtained in deeper aquifers from 500 to 
6,500 feet below land surface. Wo long term adverse effects are expected 
from surface mining. 


Public Service Company of New Mexico's Proposed New Mexico Generating 
Station and Possible New Town 

BLM, Santa Fe, New Mexico 

DEIS, 1982 


This EIS evaluates the impacts of constructing and operating a 2,000 megawatt 
coal-fired steam electric generating station in San Juan County in north- 
western New Mexico, and a possible new town. Impacts of surface mines to be 
developed nearby in the San Juan Basin for the source coals (9 million tons 
per year) are not discussed. The proposed action would require 35,000 acre 
feet per year (48 cubic feet per second) of water from the Navajo Reservoir 
to be taken from the San Juan River, either at Farmington or 14 asiles 
upstream at Bloomfield. Average annual flow and minimum flow are 2,400 and 
700 cubic feet per second at Farmington. During drought, an additional 48 
cubic feet per second would be released from the Navajo Reservoir. Water 
quality decreases downstream--total dissolved solids of 266 milligrams per 
liter at Bloomfield and 449 at Shiprock, 35 miles downstream. Salinity would 
increase 4 milligrams per liter at Imperial Dam. An alternative would pro- 
duce 15,000 acre-feet per year of the required water from 16 wells in the 
Westwater Canyon Member of the Morrison Formation, 4,000 to 6,000 feet below 
the surface. Water quality ranges from 500 to 4,500 milligrams per liter in 
this aquifer. A mathematical model predicted 25-foot drawdowns would extend 
throughout the basin, and into Colorado through the year 2109. Pumping would 
cause an unquantifiable amount of subsidence and reduce flow in the Chuska 
Mountains springs, and by 0.09 cubic feet per second in the San Jose and 
Puerco Rios and the San Juan and Puerco Rivers. Mitigation could be by 
replacement, improvement, or payment of added water costs. This alternative 
would reduce salinity increase in the Colorado River and lessen dewatering of 
existing and future uranium wines in the Basin. The proposed new town would 
require 4,550 acre-feet per year (2,800 gallons per sainute) of water, 
probably from the Westwater Canyon Member of the Morrison Formation, which is 
about 5,000 feet below the new town near Bisti. More detailed information is 
in Geologic Setting, Mineral Resources, Hydrology and Water Quality Technical 


Reporte. 
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San Juan Action Plan, northwestern New Mexico 
BLM, Santa Fe, New Mexico 


TR, Rydrology, 1982 


This report analyzes the impacts of consumption by the proposed 2,000 
megawatt electric generating plant, of 35,000 acre-feet per year from the 
Navajo Reservoir on the San Juan River, in northwest New Mexico and the 
alternate of obtaining only 20,000 acre-feet per year from the Reservoir and 
15,000 acre-feet per year from wells in the Upper Jurassic Westwater Canyon 
Member of the Morrison Formation. After a comprehensive review of the 
various compacts, legislative acts, and the treaty with Mexico governing the 
administration of Colorado River Basin waters, the report concludes that an 
additional annual withdrawal of 35,000 acre-feet would not affect New 
Mexico's ability to satisfy provisions of the compacts and that this with- 
drawal would not cause a shortage of water to present and projected water 
users in the San Juan River Basin. However, during drought (worst-case), the 
alternative upstream intake at Bloomfield would not take advantage of down- 
stream irrigation return flows and the required additional releases from the 
Navajo Reservoir could conceivably reduce the carryover storage, which could 
result in shortages to United States rights. Any shortage would have to be 
shared proportionately among users. The impacts of the ground water alterna- 
tive were predicted using the U.S. Geological Survey's finite difference 
computer model which eccommodates 3-dimensional ground water flow. The model 
simulated the S-layer “Westwater Canyon” aquifer system consisting of, from 
bottom, 1) the Entrada Sandstone aquifer, 2) a leaky aquifer layer including 
the Todilto Limestone gypsum member, 3) the Westwater Canyon Member aquifer 
of the Morrison Formation, 4) a leaky aquifer confining unit and 5) the 
Dakota Sandstone equifer. The system is hydraulically isolated by the Mancos 
Shale above and the Chinle Formation below. Before the year 2188, the 
pumping would result in Westwater Canyon Member’ drawdowns of gore than 2,500 
feet near the well field, more than 2,000 feet in an area of 400 square 
miles, 1,000 feet over 900 square miles, and more than 400 feet over 2,000 
square miles. Drawdowns of more than 400 feet in the Dakota Sandstone would 
extend over 900 square miles. Water level declines of more than 25 feet 
would affect 145 Westwater Canyon Member wells, 100 Dakota Sandstone vells, 
and 13 Entrada Sandstone wells. Natural discharge to the Rio Puerco, Rio San 
Jose, and the Puerco and San Juan Rivers would be reduced by a total of 0.09 
cubic feet per second. The drawdowns would reduce the dewatering of uranius 
mines by less than 5 percent. This report supports: 1) the San Juan River 
Regional Coal Leasing EIS, 2) the Bisti, De-na-zin and Ah-shi-sle-pah 
Wilderness Study Areas EIS, and 3) the New Mexico Generating Station EIS. 
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San Juan Action Plan, northwestern New Mexico 
BLM, Santa Fe, New Mexico 
TR, Water Quality, 1982 


The report assesses the water quality effects of consumption of 35,000 acre- 
feet per year of water from the San Juan River Navajo Reservoir by a proposed 
2,000 megawatt coal-fired electric generating plant, 35 siles south of 
Farmington. An alternative would be to obtain 15,000 acre-feet per year from 
the Westwater Canyon Member of the Upper Jurassic Morrison Formation, and 
only 20,000 acre-feet from the reservoir. Construction of the river intake 
would have little or no effect on the suspended sediment load of the San Juan 
River. The U.S. Bureau of Reclamation Colorado River Siaulation System was 
used to evaluate salinity impacts of the two levels of withdrawal at the year 
2010, with and without proposed Colorado River system salinity control pro- 
jects. Without the salinity control projects, the proposed annual vithdrav- 
als of 35,000 and 20,000 acre-feet would increase salinity at Imperial Dam by 
0.39 and 0.22 percent over the beseline of 1,019 milligrams per liter. If 
the salinity control measures are implemented, the same withdrawals would 
increase salinity at Imperial Dam by 0.37 and 0.21 percent over an 859 milli- 
gram per liter base. The large drawdowns resulting from use of groundwater 
from the Westerwater Canyon Member could induce leakage of poorer quality 
water in adjacent aquifers and might increase its dissolved solids content by 
about 5 percent over present levels, which are now so high as to be unsuit- 
able for stock watering. Although ground water usage would decrease flow by 
less than one percent in the San Juan River and Rio San Jose, salinity 
increase would be negligible. Runoff from evaporation ponds and waste sites 
could degrade shallow groundwater in the immediate vicinity of the plant. 


San Juan River Regional Coal, northwestern New Mexico 
BLM, Santa Fe, New Mexico 
DEIS, 1982 


The San Juan River Region is a low plateau that approximates the New Mexican 
part of the San Juan structural basin. It is characterized by subdued low 
mesas, buttes and broad cuestas. The continental divide extends south- 
westerly across the southern part of the region. The Chaco River drains sost 
of the region to the northwest into the San Juan River (Colorado-Pacific 
drainage). The Puerco and Zuni Rivers drain a small area in the southwest, 
eventually to the Colorado River. A emall area in the southeast drains by 
Arroyo Chico via Rio Puerco to the Rio Grande (Atlantic drainage). The San 
Juan River is the only perennial stream in the area, receiving most of its 
flow from the San Juan Mountains to the north in Colorado. Stream water 
quality ranges widely, both in time and from stream to stream. Annual pre- 
cipitation ranges from 10 to 14 inches. The annual moisture deficit is 10 to 
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12 inches. Highly lenticular coal beds occur in the late Cretaceous 
Fruitland, Menefee and Crevasse Canyon Formations, overlain and underlain by 
layers of sandstone, shale and siltstone. The formations dip gently north- 
ward and crop out in concentric arcs on the basin's southern border. Saall 
quantities of marginal quality water occur locally in the coal and in shallow 
aquifers above. Water in alluvium ranges from less than 1,000 milligrams per 
liter dissolved solids in headwaters to more than 2,000 milligrams per liter 
in downstream reaches. Several potential sandstone aquifers below the coals 
contain water ranging from less than 200 to more than 44,000 milligrams per 
liter of total dissolved solids. Surface mining, allowed by all alternatives, 
would disrupt shallow aquifers used mostly for stock watering. A series of 
maps shows predicted drawdowns in the deeper aquifers of the No Action Alter~ 
native and differences in drawdowns between this and four other alternatives 


through the year 2040. 


Star Lake — Bisti Regional Coal 
BLM, Albuquerque, New Mexico 
FEIS, 1979 


Anticipated coal and coal-related activities in the 4.8-million-acre Star 
Lake - Bisti region of northwestern New Mexico are discussed. The region 
includes the Chaco, Rio Puerco, and San Juan Planning Units administered by 
the Bureau of Land Management and encompasses parts of McKinley, Rio Arriba, 
Sandoval, and San Juan Counties. Potential coal production in the region is 
analyzed with respect to existing mines, coal development on existing Federal 
leases, coal development not requiring Federal authorization, and other 
related developments occurring or expected to occur within the region by 
1990. At full implementation of Federal, state, and private actions, the 
region could produce 75 million tons of coal annually. Anticipated coal and 
coal-related development would alter the topography on 28,000 acres. Mining 
activities would require withdrawal of 59,000 acre-feet of groundwater 
annually. Each mine would discharge an estimated 13,700 tons of sediment 
annually, destroying many stream channels. 
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Ground-Water Basic Data for Morton Countys North Dakota 

Ackermane 0. J 

Geological Surveys Bismarcks NO. Water Resources Div. 

Worth Daekota County Ground-Water Studies 27--Part IIe and 
North Dakota Geological Survey Bulletin 72--Part Ils Bismarcks 
1977. $92 pe 2 fige 1 plates 6 tabs 10 ref.e 

Journal Announcement: SwRA1110 

The purpose of this ground-water investigation in Morton 
Countys Ne Oakes was to determine the quantity and quality of 
ground water available for municipals domestics Livestock, 
industrials and irrigation uses. Specificatly- the 
objectives were: (1) determine the locations extents and nature 
of the major aquifers: (2) ewaluete the occurrence and movement 
of ground waters including the sources of recharge and discharge; 
(3) estiaate the quantities of water stored in the aquifers; (4) 
estimate the potential yields to wells tapping the aquifers: 
and (5) determine the chemical quality of the ground 
water. Most data in this report were collected between 1972 
and 1975. Alt data-collection points are shown. The Gate 
consist of the following: (1) Geologic and hydrologic data for 
12209 wellss test holess and springs? (?) water-level 
measurements for 148 observation wells? (3) tLithologic and 
geophysical togs for 247 test holes and wells? (4) chemical 
analyses of 353 water samplesi and (5) analyses of physical 
properties of 462 core samples. (woodard-USGS) 


Ground-Water Resources of Morton Countys North Dakota 

Ackermans 0. J. 

Geological Surveys Bismarcks NO. Water Resources Div. 

North DOakota County Ground-Water Studies 27--Part Iils and 
North Dakota Geological Survey Bulletin 72-Part Ills 1980. 51 oe 
10 Figs 3 Platess 1 Tabs 37 Ref.e 

Journal Announcement: SwRA1524 

A study of the occurrence and characteristics of 
aquifers and the movements quantitys and quality of water in 
aquifers in Morton County found that aquifers in the glacial 
drift and alluviue underlie only 10 percent of the county but 
have the greatest potential for large-scale development. 
These aquiferss composed of send and gravels occur in buried 
valleys ani itn major river valleys. In some localities yields 
way exceed S00 gallons per minute of water suitable for 
irrigation: howevers where a@ hydraulic connection exists 
between bvedrock and glacial-drift aaquiterss large 
withdrawals of water from the glaecial-drift aquifer wilt 
result in increased dissolved solids and percent sodium. bedrock 
aquiferss consisting of very fine to fine-grained sandstones 
yield less than 100 gallons per minute of water that is generally 
softs moderately salines and useful for domestics Livestock. 
and some industriel uses. The Fou Hills aquifer underlies att 
the county enc i686 the most extensive and continuous bedrock 
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aquifer. It is exposed in the southeastern corner of the county 
and lies at a depth of more than 1,500 feet in the northwestern 
corner of the county. Bedrock aquifers above the Fox Hills occur 
in the Hell Creeks Ludlow and Cannonball Formations 
undifferentiateds Tongue Rivers and Sentinel Butte Formations. 
(usGS) 


Ground-Water Data for Billings, Golden Valley and Slope 
Countiess North Dakota 

Annas Le 0. 

Geological Surveys Bismarcks ND. Water Resources Div. 

North Dakota County Ground-Water Studies 29--Part IIs and 
North Dakota Geological Survey Bulletin 76--Part [Is 1980. 241 
pe 2 Figs 1 Plates 9 Tabs 25 Ref.e 

Journal Announcement: SWRA1401 

The purpose of the investigation in Billingss Golden Valley, 
and Slope Countiess NDO.s was to determine the availability and 


quality of ground water for municipal, domestics 
industrials and irrigation uses. Specificatlys the 
objectives were to: (1) determine the Location, extents and 
nature of the major aquifers and confining beds; (2) 


evaluate the occurrence and movement of ground water, including 
the sources of recharge and discharge: (3) estimate the 
quantities of water stored in the aquifers: (4) estimate the 
potential yields of wells tapping the major aquifers: (5) 
determine the chemical quality of the ground water; and (6) 
estimate the water use. The data in this report were 
collected between 1974 and 1977. The data consist of the 
following? (1) Geologic and hydrologic records for 723 wells, 
test holess springss and miscellaneous data-collection sites 
(2) water-level measurements in 48 observation wells (3) 
Lithologic and geophysical logs of 367 test holes and weliss (4) 
273 chemical analyses of ground waters (5) 33 chemical analyses 
of surface water during low flows (6) 18 chemical analyses 
of ground water for trace constituents: (7)9 chemical analyses 
of ground water for dissolved gases: (8) 62 analyses of core 
samples for hydraulic parameters and particle-size distribution; 
and (9) 29 analyses of core samples for heavy mineral content. 
(usGs) 


Groundwater Resources of Billingss Golden Valleys and Slope 
Countiess North Dakota 

Année Le 0. 

Geological Surveys Bismarcks ND. Water Resources Div. 

North Dakotas County Groundwater Studies 29--Part III- and 
North Dakota Geological Survey Bulletin 76--Part IIIs 1981. 56 
pe 18 Fige 1 Plates, 6 Tabs 69 Ref.s 

Journal Announcement: SWRA1420 

In Billingsse Golden Valleys and Slope Counties, N. Dak.-s 
rocks within 24-200 feet of the land surface contain 
several aquifers that bear relatively fresh water. The 
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aquiferss which are in rocks of Late Cretaceous and Tertiary ages 
consist of interbedded sandstone, siltstones claystones and 
lignite. The major aquifers in the three-county area are 
the Fox Hills-tower Hell Creek aquifer systems the upper Hell 
Creek-lower CLudlow aquifer systems ard aquifers in the upper 
pert of the Ludlows Tongue Rivers and Sentinel Butte Mempvers of 
the Fort Union Formation. The Fox Hills-lower Hell Creek aquifer 
System has a mean transmissivity of 313 feet squared per day and 
may yield as much as 300 gallons per minute of sodium bicarbonate 
type water. The other aquifers generally yield less waters but 
the water is also predominantly a sodium bicarbonate type. 
withdrawals of water from flowing wells along the valley of 
the Little Missouri River have created a cone of depression and 
major deflection in the potentiometric surface of all the 
major aquifers. (USGS) 


GEOLOGY AND GROUND WATER RESOURCES OF WILLIAMS COUNTYs NORTH 
DAKOTA: PART 3 = HYOROLOGY 

ARMS TRONGs C. A. 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. 

N DAK GEOL SURV BULL 48 AND N DAK STATE WATER COMM COUNTY 
GROUND WATER STUDIES 9s 1969. 82 Pe 27 FIGs 2 PLATEs 2 TABse 364 
REF.e 

Journal Announcement: SwWRA0305 

GROUNDWATER IN WILLIAMS COUNTY,» NORTH DAKOTAs IS OBTAINED 
FROM AQUIFERS IN THE GLACIAL ORIFT OF QUATERNARY AGEs THE FORT 
UNION GROUP OF TERTIARY AGEs AND THE DAKOTA GROUP OF CRETACEOUS 
AGE. THREE OF THE MORE PRODUCTIVE AQUIFERS ARE THE LITTLE 
MUDDY s RAYs AND GRENORA; THESE AQUIFERS ARE COMPOSED OF 
SAND AND GRAVEL THAT WAS DEPOSITED IN THE ANCESTRAL 
YELLOWSTONEs LITTLE MISSOURI s AND MISSOURI RIVER VALLEYS-s 
RESPECTIVELY. PROPERLY CONSTRUCTED WELLS IN THE MORE PERMEABLE 
PARTS OF THESE GLACIAL AQUIFERS CAN BE EXPECTED TO YIELD MORE 
THAN S00 GALLONS PER MINUTE. YIELDS OF MORE THAN SOO GPM ARE 
ALSO OBTAINABLE FROM THE MOKE PERMEABLE PARTS OF THE TRENTON 
AND HOFFLUND AQUIFERS IN THE PROGLACIAL YELLOWSTONE AND 
MISSOURI RIVER VALLEYS. YIELOS OF SO T0 S00 GPM ARE OBTAINABLE 
FROM SOME OUTWASH AND BURIED GLACIOFLUVIAL DEPOSITS IN THE 
NORTHERN PART OF THE COUNTY AND FROM SOME OF THE FINER SAND 
DEPOSITS IN THE S$ MAJOR AQUIFERS. WATER FROM THE GLACIAL 
DRIFT AQUIFERS DIFFERS GREATLY IN QUALITY. GENERALLY IT IS VERY 
HARD AND OF A CALCIUS BICARGONATE TYPE. WATER IN THE FORT UNION 
GROUP CONSISTS OF 2 TYPES? A SOFT SODIUM BICARBONATE WATER, 
AND A HARD SODIUM SULFATE BICARBONATE WATER, GENERALLY IT 
1S T00 SALINE FOR HUMAN CONSUMPTION OR IRRIGATION, WATER FROM 
THE DAKOTA Is JSED FOR PRESSURE MAINTENANCE IN OIL 
FIELOSs BUT Is TOO SALINE FOR MOST OTHER USES. 
(KNAPP -USGS) 


GROUNDWATER RESOURCES OF BURKE AND MOUNTRAIL COUNTIES 
ARMSTRONGs Ce. Aw 
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GEOLOGICAL SURVEYs BISMARCK s N. DAK, 

NORTH DAKOTA GEO.OGICAL SURVEY BULLETIN 55e PART Ills AND 
NORTH DAKOTA WATER COMMISSIONs COUNTY GROUNDWATER STUDIES 14, 
PART III, 1971. 86 Ps 22 FiGse & PLATEs 1 TABse 36 REF.e 

Journal Announcement: SWRAUS23 

THIS INVESTIGATION WAS CONULUCTED TO DETERMINE THE QUANTITY AND 
GUALITY OF GROUNDWATER AVAILABLE IN BURKE AND MOUNTRAIL 
COUNTIESs WORTH DAKOTA. THE CHIEF SOURCE OF LOCAL GROUNDWATER 
1S FROM THE GLACIAL DEPOSITS OF THE NEW TOWN AND SHELL CREEK 
AQUIFER SYSTEMS IN MOUNTRAIL COUNTYs AND THE COLUMBUS AQUIFER IN 
BURKE COUNTY. THE NEW TOWN AQUIFER CONSISTS OF AROUT 307 FEET GF 
SANDS AND GRAVELS WITH A YIELD OF ABOUT S00 GPM. WATER QUALITY 
VARIES FROM A HARD SODIUM BICARBONATE TO A HARD SODIUM SULFATE 
TYPE. THE SHELL CREEK AQUIFER COMPOSED OF GLACIAL OUTWASH HAS A 
YIELD OF 300 GPM, @ATER QUALITY CHANGES WITH DEPTH FROM i 
HARD SODIUM SULFATE TO A HARD SODIUM SULFATE BICARBONATE TYPE. 
THE COLUMBUS AQUIFER COMPOSED OF GLACIO-FLUVIAL OEPOSITS IS 
DIVIDED INTO TWO ZONES SEPARATED BY GLACIAL TILL AND SILT. THE 
LOWER ZONE HAS WATER OF SODIUM BICARSONATE TYPE WHILE THE UPPER 
WATER IS A VERY HARD SODIUM SULFATE TO CALCIUM SULFATE TYPE, 
THE AQUIFER HAS A YIELD OF 200 GPM, LOCAL BEDROCK YIELDS ARE 
SMALL AND WATER FROM THESE UNDERLYING TERTIARY (CPALEOCENE) AND 
CRETACEOUS VEOS ARE GENERALLY TOO SALINE TO GE USED FOR STOCK, 
IRRIGATIONs OR FOR HUMAN CONSUMPTION. (GLASBY-USGS) 


Lignite resources of North Dakota 
Brandts R. Aes 1963 
U.S. Geological Survey Circular 2264 78 p. 


Ground-Water Data for Sheridan Countys North Dakota 

Burkarts M. R. 

Geological Surveys Bismarcks ND. water Resources Div. 

North Dakota County Ground-water Studies 32--Part Ilse and 
North Dakota Geological Survey Bulletin 75<-Part IIs 1980. 302 pe» 
2 Figs 1 Plates & Tabs 21 Refs 

Journal Announcement: SWRA1324 

The purpose of the investigation in Sheridan Countys NOs was to 
determine the availability and quality of ground water for 
municipal, domestics industrials and irrigation uses. 
Specificallys the objectives were to: (1) determine the 
locations extents and nature of the major aquifers; (2) 
evaluate the occurrence and movement of ground waters incluaing 
the sources of recharge and discharge; (3) estimate the 
Quantities of water stored in the aquifers; (4) estimate the 
potential yields of wells tapping the major aquifers; (5) 
evaluate the chemical quality of the ground water; ana (6) 
estimate the water use. The data in this report were collected 
between 1976 and 1979, The data consist of the following: (1) 
Geologic and hydrologic records for 320 wells and test holes; 
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(2) water-level measurements in 61 observation wells; (3) 
lithologic and geophysical logs of 308 test holes and wells; and 
(4) chemical analyses of 93 ground-water samples. (USGS) 


Groundwater Resources of Sheridan Countys North Dakota 

Burkartes A. R. 

Geological Surveys Bismarcks ND. Water Resources Div. 

North Dakota County Groundwater Studies 32--Part IIIs and 
North Dakota Geological Survey Bulletin 7S--Part IIIs 1981. 32 pe 
10 Figs 3 Platess 3 Tabs 17 Ref.s 

Journal Announcement: SWRA1420 

Groundwater in Sheridan Countys N. Dakes if obtainable from 
aquifers in the upper Cretaceous bedrock and Quaternary glacial 
drift. Bedrock aquifers have a greater areal distributions but 
those in the glacial drift provide a greater potential yield to 
individual wells. The major bedrock aquifers are the Fox Hills 
aquifer system and the Hell Creek-Fox Hills aquifer system. 
Yields from these aquifers are not expected to exceed 50 
gallons per minute. The water generally is soft and a sodium 
bicarbonate type. Aquifers in the glacial drift--Lake Nettie 
Systems Martin systems Buttes Painted Woods Creek, and 
North Burleigh--Underlie avout 300 squere miies in Sheridan 
County. well yields of more than 5U0 gallons per minute may 
be generally is hard. (USGS) 


1980 Geologic map of North Dakota 
Claytons Lee 
U.S. Geological Survey Map G77220 


GEOLOGY OF MOUNTRAIL COUNTYs NORTH DAKOTA 

CLAYTONs Le 

GEOLOGICAL SUKVEYs GRAND FORKSs Ne. DAK. 

NORTH DAKOTA GEOLOGICAL SURVEY BULLETIN 55 = PART IVs AND 
NORTH DAKOTA STATE WATER COMMISSION COUNTY GROUNDWATER STUDY 14 = 
PART IVs 1972. 70 Pe Y FIGs 2 MAPs 1 TABse 27 REF.e 

Journal Announcement: SWRAU704 

THIS IS VOLUME IV OF A FOUR=VOLUME REPORT ON THE GEOLOGY AND 
GROUNDWATER RESOURCES OF BURKE AND MOUNTRAIL COUNTIESs WN, DAK. 
THIS VOLUME IS DIVIDED INTO Two SECTIONS. SECTION AIS A 
DESCRIPTION OF THE TOPOGRAPHYs THE ROCK AND SEDIMENTs AND THE 
GENERAL HYDROLOGY OF MOUNTRAIL COUNTY, IN ADDITIONs SECTION A 
CONTAINS A BRIEF SUMMARY OF THE AGE AND ORIGIN OF THE TOPOGRAPHY, 
ROCKs AND SEDIMENT OF THE COUNTY, SECTION A Is WRITTEN 
FOR THOSE CESPECIALLY NONGEOLOGISTS) WHO ARE INTERESTED IN THE 
PHYSICAL NATURE OF THE NEAR-SURFACE EARTH MATERIALS UNDERLYING 
THE COUNTY. SECTION B68 IS A MORE DETAILED OISCUSSION OF THE 
PROBLEMS INVOLVED IN DETCRMINING THE AGE AND ORIGIN OF THE 
GEOLOGIC MATERIALS AND LANOFORFS IN MOUNTRAIL COUNTY. THIS 
SECTION IS WRITTEN FOR THOSE CESPECIALLY GEOLOGISTS) WHO ARE 
INTERESTED IN THE GEOLOGIC PROCESSES AND SEQUENCE OF EVENTS 
DURING LATE CENOZOIC TIME IN THIS AREA, CONTRACTORS AND CIVIL 
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ENGINEERS INTERESTED IN THE GROSS CHARACTERISTICS OF 
FOUNDATION MATERIALS AT POTENTIAL CONSTRUCTION SITES CAN 
DETERMINE THE KINDS OF MATERIALS [fO GE EXPECTED FROM A MAP 
INCLUDED. GENERAL INFORMATION CONCERNING GROUNDWATER POLLUTION 
ALSO IS PRESENTED. (WOODARD-USGS) 


Hydrologic Characteristics and Possible Effects of Surface 
Mining in the Worthwestern Part of West Branch Antelope Creek 
Basins Mercer Countys North Dakota 

Crawley, M. Es Emersons D0. Ge 

Geological Surveys Bismarcks ND. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PBB2-2183714 Price codes: AOS in paper 
copys A0O1l in microfiche. Geological Survey wWater-Resources 
Investigations 81-79, December 1981. 73 pe 25 Figs 11 Tabs 46 
Ref.-s 

Journal Announcement: SWRA1605 

Lignite beds and abundant discontinuous sandstone beds of the 
Paleocene Sentinel S6utte Member of the Fort Union Formation and 
sand and gravel beds in the Quarternary glaciofluvial deposits 
(Antelope Creek aquifer) are the most important aquifers for 
domestic and livestock water supplies in the West Branch Antelope 
Creek basin. In the Beulah-Zap Lignite, ground water moves 
from highland area in the west toward the Antelope Creek 
aquifer. Water levels in the basal Sentinel Butte sandstone 
appear to be controlled by the level of Lake Sakakawea. 
In the glaciofluvial deposits of the Antelope Creek aquifer water 
moves from a ground-water divide northwestward to Lake 
Sakakawea and southeastwarad toward the Knife River. Large 
water-level declines in wells completed in the lLignite and 
shallower aquifers could be expected with mining. The effects 
probably would be limited to within 1 to 2 miles of an active 
mine. Surface-runoff duration could be altered by increased 
infiltration and retention in the reclaimed are and possible 
temporal extension of base flow could occur. Shallow ground 
water beneath mine sites would oe expected to increase in 
dissolved solids and ltocally to contain large sodium and sulfate 
concentrations. In sume locations movement of poor quality water 
toward the Antelope Creek aquifer would be expected, (USGS) 


Ground-Water Resources of Adams and Bowman Countiess North 
Dakota 

Crofts M. G. 

Geological Surveys Bismarks NO. water Resources Div. 

North DOakota County Groung-Water Studies 22--Part IIIs and 
North Dakota Geological Survey Bulletin 465<-Part Ills 1978. 54 pe 
18 ftige & platess 7 tabse 51 ref.s 

Journal Announcement: SwkRA112é4 

The most important aquifer in Adams and Bowman Counties, 
N.Oak.e 8 in the Fox Hills Formation and the basal part of the 
Hell Creek Formation. The aquifer systems which ranges in 
thickness from 340 to $20 feets crops out in western Bowman 
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County and is as much as 940 feet below land surface in Acams 
County. The beds consist of fine- to medius-grained 
sandstone interbedded with siltstone and claystone. The 
transmissivity ranges from 110 feet squared per day in western 
Bowman County to 560 feet squared per day in eastern Adass 
County. Bowmans Hettingers Reeders and Scranton pump about 570 
acre-feet of water annually from the aquifer systea. Water from 
the aquifer system is generally clear and lower in dissolved 
solids and sulfate than water in the overlying aquifer systems. 
Dissolved solids in water samples analyzed ranged from 504 
to 14680 milligrams per liter and averaged 1-050 milligrams per 
liter. (woodard-USGS) 


GROUND-WATER RESOURCES OF PERCER AND OLIVER COUNTIESs NORTH 
DAKOTA 

CROFTs n. G. 

GEOLOGICAL SURVEYs BISMARCKse N. DAK. 

WORTH DAKOTA GEOLOGICAL SURVEY BULLETIN 56, PART III AND 
NORTH DAKOTA WATER COMMISSION COUNTY GROUND WATER STUDIES 15-4 
PART IIIe 1975. 81 Pe 37 FIGse 2 PLATEs 3 TABse 38 REF.* 

Journal Announcement: SwWRAO0610 

IN MERCER AND OLIVER COUNTIESs NORTH DAKOTAs ARTESIAN AQUIFERS 
CONSISTING OF FINE= TO MEDIUM-GRAINED SANDSTONE OCCUR IN THE FOX 
HILLS AND HELL CREEK FORMATIONS OF LATE CRETACEOUS AGE AND 
THE TONGUE RIVER FORMATION OF TERTIARY AGE. THE WATER IS 
SUITABLE FOR LIVESTOCKs DOMESTIC» AND SOME INDUSTRIAL USES. THE 
TOTAL WITHORAWAL FROM THE ARTESIAN AQUIFERS IS AGOUT 1 MILLION 
GALLONS PER DAY. GLACIAL AND ALLUVIAL DEPOSITS OF SAND AND 
GRAVEL FORM POTENTIALLY PRODUCTIVE AQUIFERS BENEATH THE 
VALLEYS OF GOODMANs ANTELOPEs SQUARE BUTTEs AND ELM CREEKS AND 
THE KNIFE AND MISSOURI RIVERS. THE AQUIFERS» WHICH ARE 
RELATIVELY UNDEVELOPED, ARE 1 TO S$ MILES IN WIDTHs HAVE A 
MAXIMUM THICKNESS OF ABOUT 250 FEETs AND CONTAIN AgouT 
2,640,000 ACRE-FEET OF GROUNDWATER, THE KNIFE RIVER 
AQUIFER NEAR STANTON HAS A TRANSMISSIVITY OF 176-000 GPO PER FOOT 
AND A STORAGE COEFFICIENT OF 0.0003. THE MISSOURI RIVER AQUIFER 
NEAR HENSLER HAS A TRANSMISSIVITY OF 107-000 10 121,000 GPOd 
PER FOOT AND A STORAGE COEFFICIENT OF 0.02. APPPOXIMATELY 
137-000 ACRE=FEET OF WATER WAS USED IN MERCER AND OLIVER COUNTIES 
IN 1968. MOST OF THIS WATER WAS TAKEN FROM THE MISSOURI RIVER 
FOR COOLING PURPOSES IN ELECTRIC=GENERATING PLANTS AND FOR 
IRRIGATION. ABOUT 22270 ACRE-FEET WAS OBTAINED FROM GROUNDWATER 
SOURCES FOR INOUSTRIAL-s LIVESTOCK, AND DOMESTIC USE. 
(WOODARD-USGS) 


GROUNDWATER BASIC OATAs PART 2 OF GEOLOGY AND GROUNDWATER 
RESOURCES OF MERCER AND OLIVER COUNTIESs+s NORTH DAKOTA 

CROFT, M. G. 

GEOLOGICAL SURVEYs BISMARCKs WN. DAK, COMMISSION GROUNDWATER 
STUDIES 154 1970. 268 Pv 2 FIGse 1 PLATEs 6 TABse 11 REF. 

Journal Announcement: SWRAUS22 

DATA WERE COLLECTED TO BE USED TO? (1) DETERMINE THE 
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LOCATIONs EXTENTs AND NATURE OF THE MAJOR AQUIFERS OF 
MERCER AND OLIVER COUNTIES, NORTH DAKOTAS (2) EVALUATE THE 
OCCURRENCE AND MOVEMENT OF GROUNDWATER, INCLUDING THE SOURCES OF 
RECHARGE AND DISCHARGE (3) ESTIMATE THE QUANTITIES OF WATER 
STORED IN THE AQUIFERS? (4) ESTIMATE THE POTENTIAL YIELDS TO 
WELLS TAPPING TO MAJOR AQUIFERS; AND (5) DETERMINE THE 
CHEMICAL @QUALITY OF THE GKOUNDWATER,. THE INFORMATION IN THIS 
REPORT WAS COLLECTED CHIEFLY BETWEEN 1966 AND 1969+ AND CONSISTS 
OF THE FOLLOWING: (1) DATA ON ABOUT 1-300 WELLS AND TEST HOLES; 
(2) DATA ON 9 SPRINGS; (3) WATER-LEVEL MEASUREMENTS IN 29 
OBSERVATION WELLS? (4) LOGS OF 299 TEST HOLES AND SELECTED 
WELLS? (5) CHEMICAL ANALYSES OF 160 WATER SAMPLESs AND 
(6) 25 PARTICLE“SIZE OISTRIBUTION CURVES. (KNAPP-USGS) 


MAGNITUDE ANDO FREQUENCY OF FLOODS IN SMALL DRAINAGE 
BASINS IN NORTH DAKOTA 

CROSBYs O. As 

GEOLOGICAL SURVEYs BISMARCKs WN. GAK,. 

AVAILABLE FROM THE NATIONAL TECHNICAL INFORMATION SERVICEs 
SPRINGFIELDs VA 22161 AS PB-248 480+ $4.00 IN PAPER 
COPY. $2.25 IN MICROFICHE. WATER-RESOURCES INVESTIGATIONS 
19-272 MAY 1975. 264 Peo 2 PLATESs 7 FIGs 2 TABs 17 SEF.s 

Journal Announcement: SwRa0909 

METHOOS ARE PRESENTED FOR ESTIMATING FLOOD-PEAK DISCHARGES 
AT 2- TO SO*VYEA2 RECURRENCE INTERVALS ON NORTH DAKOTA STREAMS 
DRAINING LESS THAN 100 SQUARE MILES (259 SQUARE KILOMETRES). FOR 
GAGES SITES, FREQUENCY ESTIMATES ARE PROVIDED DIRECTLY. FOR 
UNGAGED SITESs THE METHOO RELATES ORAINAGE AREA ANDCOR) 
SOIL“INFILTRATION INDEX TO PEAK DISCHARGES. THE EQUATIONS 
PRESENTED ARE FOR SITES ON STREAMS WITH NATURAL FLOW AND ARE WOT 
APPLICABLE TO URBAN AREAS OR BASINS AFFECTED BY MAN-MADE 
REGULATION. INFORMATION IS ALSO PROVIDED ON THE MAXIMUM FLOOD 
MAGNITUOE EXPERIENCED. (WOODARD-USGS) 


Progress Report on the Effects of Surface Mining on the 
Surface-water Hydrology of Selected Basins in the ‘ort Union Coal 
Regions North Dakota and Montane 

Emersons 0. Ge 

Geological Surveys Bismarcks NO. Water Resources Div. 

Available from OFSSs USGS Box 254254 Fed. Ctr. Denver, co 
80225. Paper copy $4.25¢ Microfiche $3.50. Geological Survey 
Open-File Report 681-678s Junes 1981. 28 pe 6 Fige 7 Tabs 17 
Ret.e 

Journal Announcement: SwRA1509 

The purpose of the investigation is to provide a means to 
assess the impacts on surface-water hydrology due to changes in 
land use resulting from surface mining of coal in the Fort 
Union Coal Regions North Dakota and Muntene,. The objectives 
of the study ere tor (1) Determine premining hydrologic 
conditions in small representative drainage basins and provide 
historical dete with which to compere the magnitude of changes 
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resulting from minings and (2) develop the capability of making 
reasonably accurate projections of hydrologic effects 
resulting from the various land-use changes caused by surface 
mining. Deta collection has been underway since October 1976 
tor the West Branch Antelope Creek stunty area in western Worth 
Dakota and since March 1978 for the Hay Creek study area 
it, eastern Montana. Data collected during the premining period 
are being analyzed using statistical methods for the evaluation 
of the premining conditions. A digitial aodel with the 
capalility of making hydrologic projections is being developed. 
Most of the model components have been tested during 1979 and 
1980. (USGS) 


Hydrologic Analysis of High Flow from Snowmelt on Seali Basins 
in the Fort Union Coal Region. 

Emersons Douglas G. 

U.S. Geoloyical Survey 


Data from the Surface-water Hydrologic investigations of the 
Hay Creek Study Areas Montanas and the West Branch Antelope Creek 
Study areas North Dakotas October 1976 Through April 1982 

Emersons Douglas Ges Norbecks Steven Wes and Boespflugse Kelvin 
Le 

U.S. Geological Survey Open-File Report 835-136 

Data are provided for the Hay Creek study area near Wibauss 
Mont.s and the west Branch Antelope Creek study area near Beulah-s 
Ne Dek. The report conteins data on the followings Air 
temperatures relative humiditys wind directions wind runs solar 
radiations precipitaetions soil temperatures snowpack teaperatures 
snowpack density and water contents streamflows water qualitys 
soil moistures tland user and basin characteristics. dSetaeiled 
Gescriptions of the location of the data-collection sitess 
instrumentations and methods used tu collect date are included. 


Statistical Summaries of Streamflow and Water-GQuality Data “for 
Streams of Western North Dakotas 1977-80 

Haffields N. 0. 

Geological Surveys Bismarcks NO, Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 a8 PBB2-xxnuxnas Price codest Axx in paper 
copys ACl in microfiche. Geological Survey Open-File Report 
€1-10664 July 1981. 78 pe 1 Figs 11 Ref. « 

Journal Announcement: SWRA1512 

Statistics for the streanaflow and water-quality data 
collected at 67 stations in western North Dakota from October 
1977 through Septesber 1980 are presented in a format that will 
make the deta more useful to those who are making 
water-resources alanning ang development decisions. (USGS) 


Hydrogeoloyy enc Geochemistry of tne Wibaun-Beach Lignite 
Deposit Areas, Eastern Montana and western North Dakote,. 
Horatks We FF. 
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U.S. Geological Survey 


HyJrogeochesical Consequences of Strip Fining in the Fort Union 
Group of Southwestern North vakota 

Houghtons Robert L. 

U.5. Geological Survey 

An increase in Lignite proauction from 0.1 to 3.0 million tons 
annually from a strip mine near Gascoyne in south-western North 
Cakutsa was accospanied by significant degradation in quality and 
quantity of shallow grounc water. Near Gascoynesr the 350-foot 
Harmon lignite bed of the Bullion Creek Formation of the 
Paleccene fort Union Group (designated Fort Union Formation by 
the U.S. Geological Survey) is an important source of domestic 
water. The lignite aquifer is recharged principally by 
precipitation and discharges mainly through its underclay to the 
underlying Stope-basal Bullion Creek sandstone aquifer and by 
lateral flow to local streams. 

As recharge to ooth agquifers is dominated by locatly 
infiltrating preciaitations the quality of shallow ground water 
is controlled mainly by processes in the unsaturated zone, 
Latoretory experisentss field observationss and geochemical 
modeling indicate ground-water quality is controlled largely by: 
Gissolution of soil gasess oxidation of iron-sulfide minerals, 
dissolution of cartonate mineralss precipitation and dissolution 
of gypstums cation exchange on clay mineralss cation exchange and 
adsorption on lLignitic materials, and sulfate reduction. 
Isotopic deta indicate organic compeunds may control some redox 
processes. 

hOSt or these cremical reactions occur naturally but are 
accelerseteo by mine disturbances. Resultant mine waters are 
enriched in sodiums sulfates and bicarhbonates with as wuch as a 
fivefold increase in dissolved solids. 

Oxidation of reactable iron sulfices to sulfate salts proceeds 
to coapletion during the overburden stripping process. 
Dissolution of sulfate salts is the principal source of solutes 
to mine waters. As natural waters infiltrating below the root 
zone already are seturated with yyptums increased solute load in 
mine waters can occur only where sulfate solubilities are 
increased by complementary reactionss principally involving 
orgenic compounds. where spoils materials are devoid of relict 
lignite and near-surface overburden is selectively replaced abdove 
the water tebles weter in the spoil piles is not significantly 
enrighed in solutes. 

Dewatering of the Lignite aquifer within the mine to facilitate 
stripping has produced large cones of depression centered on the 
rine in the tLignite and sandstone aquifers. The cone of 
depression in the sandstone aquifer exceeds 3U feet in depth at 
1ts center and extends 2 miles beyond mine boundaries. Parts of 
the Lignite equifer destroyed by mining are re-established in 
rubble zones et the base of the spoils pile. As compaction of 
the spoils octurss its hydraulic conductivity 18 decreaseds 
Limiting aquifer flow and retarding recharge. Long-tera 
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deterioration of shallow aquifers mined in recharge areas may be 
expected. 


Composition of Atwospheric Deposition in Western North Dakota 
Houghtons Robert L. 
U.S. Geological Survey 


Trace~Element Enrichments in Waters Associated with Strip 
Mining of Lignite in the Fort Union Group of Southwestern Worth 
Dakota 

Houghtons Robert L. 

U.S. Geological Survey 

Weathering of outcropping lignite and strip wining in the Fort 
Union Group near Gascoyne in southwestern Worth Dakoi. nave 
resulted in enrichment of several trace elements in local ground 
and surface waters. The 30-foot Harmon lignite bed of the 
Bullion Creek Forsation of the Paleocene Fort Union Group (as 
used by the North Dakota Geological Survey) crops out along an 
east-trending bench in the Gascoyne area and dips north toward 
the center of the williston basin at 20-30 feet per mile. At the 
Gascoyne mines weathered lignite (Cleonardite) along the outcrop 
and unoxidized lignite at depth are strip mined within an eight 
square mite area. 

In the Gascoyne areas the shallow Harmon Lignite provides water 
for tocal domestic and Livestock use. The lignite aquifer is 
recharged by tocal precipitation and discharges orincipally 
through @ basal claystone bed to an underlying sandstone asaquifer 
and by lateral flow to intermittent streams within the mine area. 
As these streams are also used for livestock waters deterioration 
of water in the Lignite equifer could force ranchers to develop 
deepers more expensiver water sources. 

Along the Lignite outcrop lines oxidation of the organic 
compounds releases complexed 68+ Ber and Se that are readily 
dissolved by infiltrating waters. Additionallys oxidation of Fe 
sulfide minerals sakes a variety of chalcophile trace metals 
available for dissolution. Stripping the overburden during 
mining accelerates the oxidation of reactable Fe sulfides to 
completion in the poorly consolidated fort Union stratsés 
increasing the availability of trace metats Like Cds Cus Fes and 
in which occur es impurities in the fe sulfides. Because 
infiltrating solutions are nearly saturated with carbonates Fe is 
largely removed as siderite or in the phreatic zone as lLimonite. 
Other trace chalcophiles released during sulfide oxidation are 
precipitated as cosplex sulfate saitsse including coptapites 
melanterites and jarosite. Concentrations of these metals in 
infiltrating waters are controlled by sulfate-salt solubilities. 
Where sulfate salts occur adjacent to relict lignite in the 
spoils-s solubilities are greatly enhanced by preferential 
adsorption of Ca and Mg. Five-fold trace-metal enrichments are 
observed in parts of the Lignite aquifer downgradient from active 
mine pits and in surface waters at base flow. Cadmiums Cus Pos 
and Se concentrations exceea recommended domestic water criteria 
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Im many carts of the Lignite aquifer. Although concentrations of 
these trace elements currently do not exceed recommended levels 
for Liwestock uses expanded mining say alter this condition. 


weathering of Coal Scorte--A Source for Diagenetic Silica 
Cerents? 

HOughtons kobert L. 

U.S. Geological Survey 

Coal scorias clestic sedimentary rocks baked by the naturals 
in-situ combustior of coals has long been consigered relatively 
inert tm most lose-temperature ceochemical systems. However, 
chemical weathering of scoria may be titmportant in the early 
Giayenesis of its surrounding strate. 

during underground burning of coslse blocks of sediment 
overburden may fall into the resultant coal furnace and fuse to a 
glasslike slag. Thuss concentrations of stag usually uncerlie 
major scoria zones. Like all glesss this slag 18 geologically 
unstable and witt hydrate and release silicic acid to the 
ground-water systems making silica aveilable for other diagenetic 
processes. 

Scoria slag in the Paleocene fort Union Formation near 
Gascoynes North Dakotas 18 extensively hydrated and associated 
with minor secondary zeolite. Two such scoria zones are overlain 
by siliceous sedimentary horizons. One silica-cemented horizon 
has been cescribed es a silcrete and overlies deeply weathered 
strate. The second siliceous horizon 1s comprised of 
semicontinuous silica-cemented concretions which apparently 
formed at depths perhaps delineating a paleo-water-table 
position. The similarity of trace-element ratios in stag and 
associated silica cement indicates that hydration of fused scoria 
is the primary source of siliceous fluids responsible for 
Giogenetic silica cementation of overlying Fort Union sediments. 
Similar silica cementation is absent in the underlying sediments 
and at the same stratigraphic level distant from scoria zones. 


GHYOUND-WATER BASIC DATA FOR DUNN COUNTYs NORTH DAKOTA 

KALAUSINGs ®. Le. 

GECLOGICAL SUKVEYs BISPARC Ks N. DAK, 

NORTH DAKOTA COUNTY GROUND=“WATER STUDIES 25=-=<PART IIe AND 
WORTH DAKOTA GEOLOGICAL SURVEY BULLETIN 68--PART IIs BISMARCKs WN, 
0. 1976. 501 Pe 3 FiSe 1 PLATEs 19 TAts 20 REFse 2 APPEND.» 

Juurnal Announcement: SWRADO2S COOPERATIVELY BY TwE U.S. 
GECLOGICAL SURVEY s NORTH DAKOTA STATE WATER MANAGEMENT DISTRICT. 
THE RESULTS OF THE INVESTIGATION WILL BE PURLISHED IN THREE 
SEPARATE PARTS. PART (1) IS AN INTERPRETIVE REPORT OESCRIBING 
THE GEOLOGY OF THE STUDY AREAZ PART (2) 185 A COMPILATION OF 
THE GROUNDWATER BASIC OATAZ AND PART (3) 1S AN INTERPRETIVE 
REPORT DESTR.BING THE GROUND WATER RESOURCES. PART (2) (THIS 
REPORT) CONTAINS BASIC DATA FOR 14216 WELLS AND TEST HWOLES AND 
134 SPRINGS. IT INCLUDES 632 LOGS OF TEST MULES AND WELLSs 460f 
CHEMICAL ANALYSES OF WATER SAMPLES» ANID WATER-LEVEL MEASUREMENTS 


254 








horth Dakota North Oakota 


IN 140 ORSERVATION wsELLS. THE GEOLOGIC FOKMATIONS PEWETRATED BY 
DRILLING ARE UPPE? CRETACEOUSs TERTIARYs AND QUATERNARY IN AGE, 
(WOODARDO-USGS) 


Ground-Weter Resources of Dunn Countys North Dakota 

Klausings R. Ll. 

Geologicel Surveys tismarcks ND. Water Resources Div. 

North Dakota County Grouno-Water Studies 25--Part IIle and 
North Dakota Geological Survey Bulletin 68--Part Ills 1919. 48 pes 
15 figs & platess 3 tabs 45 ref.e 

Journal Announcement: SwRA1222 

Ground water in Dunn Countys Ne. Oakes 18 Obtainable froe 
aquifers in the opreglacial rocks and from aquifers in the glacial 
gGrift. The aquifers in the preylacial rocks have — greater 
areal distribution than those in the glacial drifts but those in 
the drift provide higher yields to individual wells. Aquifers 
in the preglacial rocks occur in the Fox Hills and Hell Creek 
Formations of Cretaceous age and in the 
undifferentieted Cannonball-Ludlows Tongue Rivers anc Sentinel 
Eutte Formations of Tertiary age. These aquifers will yield from 
1 to 200 gallons per minute. The water from these aquifers is 
predominantly soft and is a sodium bicarbonate type. The 
Killdeers Knife Rivers and Goodman Creek aquifers in the glacial 
drift are capable of yielding water at rates of as much as 
1,000 gallons per minute. The Horse Nose Butte aquifer will 
yield water at rates of as much as 500 gallons per minute. water 
from these aquifers is hard to very hard and is predominantly a 
sodium bicarbonate type. (woodard-USGS) 


GROUND-WATER RESOURCES OF MCLEAN COUNTYs NORTH DAKOTA 

KLAUS INGs R. Le 

GEOLOGICAL SURVEYs BISMARCKs N. OAK, 

KORTH DAKOTA GEOLOGICAL SURVEY BULLETIN 604 PART IIIs AND 
NORTH DAKOTA STATE dATER COMMISSION COUNTY GROUND-WATER STUDIES 
194 PART IIe 1974, 735 Pe 26 FIGs 3 PLATEs 7 TABse 45 REF 
APPENU.s 

Journal Announcement: SwRAO714 

GROUNDWATER IN MCLEAN COUNTY>s NORTN DAKOTAs IS OWTAINABLE 
FRUM AQUIFERS COMPISED vF SAND AND GHAVEL IN THE GLACIAL 
DEPOSITS AND SANDSTONE AND LIGNITE IN THE PREGLACIAL ROCKS. 
THE AQUIFERS WITH GREATEST POTENTIAL FOR DEVELOPMENT ARE THOSE IN 
THE GLACIAL DEPOSITS. MUST ARE ASSOCIATED WiTH BURIED 
VALLEYS AND MELT=<WATER CHANNELS. <A LARSE INTERCONNECTED SYSTE® 
OF AQUIFERS IS ASSOCIATED wWITW PURTED VALLEYS IN EAST-CENTRAL 
MCLEAN COUNTY, THE AQUIFERS CONTAIN ABOUT 940,000 ACRE-FEET 
OF GROUNDWATER IN AVAILABLE STORAGE. WELL YIELOS OF AS MUCH AS 
14500 GALLONS PER MINUTE ARE POSSI8LE FROM THE LAKE WETTIE 
AQUIFER, OTHER GLACIAL AGUIFERS HAVE WELL YIELOS OF AS MUCH AS 
12500 GPM, WELL VIELOS OF AS MUCH AS 4000 GPM SHOULD BE 
OBTAINAULE MISSOURL RIVER IN WESTERN MCLEAN COUNTY, WATER FROM™ 
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THe AGUIFERS IN THE GLACIAL DEPOSITS IS PREDOMINANTLY A 
SODIUM BICARBOWATE OR CALCIUP BICARBONATE TYPE AND IS USUALLY 
HAPD TO VERY HARD. WELLS TAPPING THE FORT UNION GROUP OF 
PALEOCENE AGE GEAKERALLY YIELO FROM S TO 75 GPRS HOWEVER, IN 
PLACES YIELOS AS GREAT AS 200 GPR PAY BE POSSIBLE. THE 
WATER IS PREDOMINANTLY A SODIUM SBICARBOWATE TYPE. WELLS 
TAPPING THE HELL CREEK AND FOX HILLS FORMATIONS YIELO FROM 10 TO 
50 oPM. THE WATER IS PREDOMINANTLY A SODIUM BICARBONATE TYPE. 
(KNAPP USGS) 


GROUND-WATER RESOURCES OF MCLEAN COUNTYs WEST=-CENTRAL WORTH 
CAKOTA 

KLAUSINGs R. Le 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

AVAILABLE FROM USGS~s WASHINGTONs OC 20242-PRICE $0.75. 
GECLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS ATLAS HA-4754 1972. 1 
SHEET» 1 FIGse 1 MAPs 1 TABse © REF.e 

Journal Announcement: S$4RAUS2Z5 

THIS OWNE-SHEET HYDROLOGIC ATLAS DESCRIBES THE OCCURRENCE AND 
KCVEMENT OF GROUNDWATER IW “CLEAN COUNTYs N. DAK. 2 INCLUDING 
THE SOURCES AND AREAS OF RECHARGE AND OISCHARGEs THE POTENTIAL 
YIELOS OF WELLS TAPPING THE MAJOR AQUIFERS» AND THE CHEMICAL 
GUALITY OF THE GROUNOWATER. IMPORTANT AGUIFERS OCCUR BOTH IN THE 
GLACIAL ORIFT AND IN THE UNDERLYING REDROCK FCRMATIONS. THE 
MAJOR GLACIAL=<ORIFT AQUIFERS GENERALLY WILL YIELO MORE THAN SO 
GPM TO TNWOIVIOUAL dELLS AND IN PLACES WILL VIELO MORE THAN 
14000 GPR. THREE BEORUCK UNITS=--THE FORT UNION FORMATIONs 
HELL CREEK FORMATIONs AND FOX HILLS SANOSTONE=--SUPPLY WATER 
TO WELLS IW MCLEAN COUNTY. THE POST PRODUCTIVE BEDROCK 
AQUIFERS CONSIST OF SANDSTONE AND LIGNITE BESS. WELLS FROM THE 
BEDROCK AQUIFERS Is PREDOMINANTLY SOFT AND IS A SOOITUM 
BICARWONWATE TYPE, WATER FROM THE GLACIAL -DRIFT AQUIFERS 
GENERALLY IS WARDER BUT LESS SALINE AND OF BETTER QUALITY 
THAN WATER FROM THE BEDROCK AQUIFERS, (WOODARD-USGS) 


GROUNDWATER RESOURCES OF RENVILLE AND WARD COUNTIES 

PETTYJOWNs We Aet HUTCHINSONs RR. 0. 

GEVLOGICAL SURVEYs BISMARCK s N. DAK. 

NORTH DAKOTA GEDJLOGICAL SURVEY BULLETIN SO-PART IIIs AND 
NORTH DAKOTA WATER COMMISSION COUNTY GROUND-WATER STUDIES 11-PART 
Ilte 1971. 100 Pe 31 FIGs 2 PLATEs B&B TABs 486 REF .Le 

ournal Announcement: 34440503 

UP) TYPES oF AQUIFERS occur In RENVILLE AND WARD 
COUNTIES+s NORTH OAKOTA=--THOSE IN THE SEMICONSOLIDATED AND 
CONSOLIDATED BEDROCK FORMATIONS AND THOSE IN THE 
UNCONSOLIDATED GLACIAL CEPOSITS. THE FORT UNION GROUP CONTAINS 
THE MOST PRODUCTIVE REDROCK AQUIFERS. GENERALLY WATER FROM 
THE FORT UNION IS 4 SODIUM BICARBONATE TYPE OR A SODIUM 
CHLORIDE TYPE, THE «ATER IS UNSUITABLE FOR IRRIGATION AND IN 
PANY PLACES IS UNDESIRABLE FOR OOMESTIC use. DEPOSITS OF 
QUATERNARY AGE COMPRISE THE MAJOR AQUIFERS WITH YIELOS OF MORE 
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THAN SOO GPM UF 6G00H QUALITY wATER. THE POST PRODUCTIVE 
AGUIFERS ARE IN THE VALLEYS OF THE SOURTS AND DES LACS RIVERS. 
WELL YIELOS OF MORE THAN SJUO GPM ARE AVAILABLE FROF THE KENPARE 
AQUIFES AnD LOCALLY FRUM AQUIFERS IN THE SOUPIS RIVER VALLEY 
BETREEN MINOT AND LOGAN. NORTHWEST OF MINOT AND GETWEEN LOGAN 
Aub SABYERe YIELOS OF $0 16 $00 GPP CAN BE EXPECTED. MUCH OF 
Tre JATER In THE VALLEY AQUIFERS is SUITABLE FoR 
DOPESTIC. MUNICIPAL, AND INDUSTRIAL USES. SUBSTANTIAL 
CUANTITIES OF GROUNDMATER ARE STORED IN SURFICIAL SAND AND 
GeaveL DEPOSITS IN ICE-MARGINAL CHANNELS. IN POST PLACESs THE 
bATER HAD A SPECIFIC CONDUCTANCE THAT IS LESS THAN 144000 
KICROMHOS. (#00DARO-J5SGS) 


CEOLOuY ANO GROUND WATER RESOURCES OF RENVILLE AND WARD 
COUNTIES, PART 2=-GROUND WATER BASIC DATA 

PETTYJOHNs WAYNE A, 

US GCOLOGICAL SUKWEY. 

NM OAK GEOL SURV GULL SOs S02 Pe 19686. 2 FIGs 1 PLATEs 6 TAB. e 

Journal Announcesent: S$W¥RAG801 

THIS BASIC-“OATA VOLUME IS PART 7? OF A SERIES. Part 1 
DESCRIVES GEOLOGY AND PART 3 DESCRIGES THE GROUNDWATER RESOURCES 
OF THE 2 COUNTIES LOCATED IN NORTH-CENTRAL WORTH OAKOTA, THE 
PASIC DATA ARE USIFUL FOR PREDICTING GFOLOGIC AND GROUNDUATER 
CONDITIONS at ‘ PROPOSED WELL SITE. TABLES Lis? <«¢1) 
DESCRIPTIVE DATA FoR 14373 WELLS AND TEST HOLES» (2) 
WATER-LEVEL MEASUBEMENTS IN 87 WELLSs (3) LOGS OF 242 TEST 
HOLES AND WELLSs AVVO (6) CHERPICAL ANALYSES oF 416 wATER 
SAMPLES. AGUIFERS IN THE COUNTIES ARE CONSOLIDATED BEDROCK 
UNITS AND GLACIAL DEPOSITS. 


Plan of study of the hydrology of the Madison Limestone and 
associated rocks in parts of Montanas Nebraskas North Dakotas 
South Dakotas and wyoming. 

Open-File Report 75-631 December 19754 3§ 0. 5S fig. 2 tabse 4&3 
ret. 77-+03532. (duplicated see wyoming). 


GROUND-WATER BASIC ODATA FOR GRANT AND SIOUX COUNTIESs NORTH 
DAKOTA 

WMANDICHs P. Ge 

GEOLOGICAL SURVEYs BISMARCK s N. DAK, 

KORTH DAKOTA, GEOLOGICAL SURVEYs BISMARCK, COUNTY 
GROUND=-WATER STUDIES 24=-PART Lise AND NORTH DAKOTA GEOLOGICAL 
SURVEY BULLETIN 67=-9ART Lie 1975. 303 Pe 2 FIGse 1 PLATEs 8 TABs 
23 Rete APPEND. 

Journal Announcement: SWRAO9O2 CHIFFLY vETWEEN 971 AND 
1974, THE OATA INCLUDES (1) GEOLOGIC ANDO MEASUREMENTS IN 77 
UBSERVATION «sELLS? (3) LITHOLOGIC AND GEOPHYSICAL LOGS OF 257 
TEST WOLES AND WELLS? (4) 155 CHEMICAL ANALYSES OF GROUNDWATER? 
(5) 15 CHEMICAL AWALYSES OF WATER FROM STREAMS DURING LOW FLOW? 
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(6) 13 CHEMICAL ANALYSES OF MIAOR FLEMENTS IN WATER FROM 
WELLS; (7) 30 PARTICLE-SIZE CISTRIBUTION GRAPHS; AND (&) 30 
AWALYSES OF CORE SA¥“PLES FUR HYORAULIC PARAMETERS AND HEAVY 
FIRERAL CONTENT. CWOUODARD-USLS) 


Ground-Water Resources of Grant and Stoux Countiess North 
bakota 

Randichs P. G. 

Geological Surveys Bistarcks ND. water Resources Div. 

North Dakota County Groundewater Studies 24--Part IIIs and 
North Dakota Geoloygica! Survey Bulletin 67--Part IIIs 1979. 49 pes 
19 Figs 5S Platess 3 Tabs Sd Ref.es 

Journal Announcement: SwRA1311 

eround wate: In Grant and Sioux Counties is obtainable from 
aquifers of Late Cretaceouss Tertiarys Pleistocenes and Holocene 
age. The major bedrock aquifers in the counties are the Fox Hills 
and Nell Creek aquifers of Late Cretaceous age and the 
Cannonball and Ludlows, undifferentiated, and Tongue Kiver 
aquifers of Tertiary aye. Potential yields to individual wells 
range from ebout 5 to 15U gallons per minute. The water 
generaity is soft and high in aissolved solias. Aquifers of 
Pleistocene age--the Shieldss Elm Creeks St. Jamess Beaver 
Creeks and Battle Creek aquifers--underlie about 48 square miles 
in Grand and Sioux Counties. Well yields of as much as 14000 
gallons per minute are obtainable in a few places along the 


central axes of these aquifers. The major dissolved 
cunstituvents in water from these aquifers are calcium, 
maynesiums sodiums bicarbonate, and sulfate. Aquifers of 
Holocene aye are tocatec in the alluvial deposits in the 
Cannonball kKivers Heart Rivers and Cedar Creek valleys. 


Potential well yields generally are tess than 50 gallons per 
minute. (Kosco-USGS) 


Groundwater Data for McHenry Countys North Dakota 

Randichse P. G. 

Geoloyical Surveys bismarcks ND. water Resources Div. 

North Dakota County Groundwater Studies 33--Part II, and 
torth Dakota Geological Survey Bulletin 746--Part IIe 1981, 446 pe 
2 tiys 1 Plates 8 Tabs 26 Refs 

Journal Announcement: SwRA14620 

The purpose of the itnvestiyation in McHenry Countys WN. Dak.s 
was to provide detailed geologic and hydrologic information 
needec for the orderly development of water supplies for 
municipals domestics Livestock, irrigations industrials and 
similar uses. Specificatlys the objectives were to: (1) determine 
the locations extents and nature of the major aquifers; (2) 
evaluate the occurrence anu movement of groundwaters including 
the sources of recharge and discharge; (3) estimate the 
quantities of water stored itn twe glacial aquifers; (4) 
estimate the potential yields of wells tapping the major 
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aquifers; (5) evaluate the chemical quality of the 
Groundwater, and (6) estimate the water use. The data in this 
report were collected chiefly between 1974 ang 1978, The 
points of collection are shown. The data consist of the 
following: (1) Geologic and hydrologic records of sells and 
test holes-s (2) water-level measurements in observation 
weliss (3) tLithologic and geophysica! logs of test holes and 
wells; (4) chemical analyses of oaroundwater; (5) chemical 
anelyses of water trom streams during low flow: (6) 
particle-size distribution graphs- (7) analyses of core 
samples for heavy-mineral content; and (8) hydraulic 
parameters and statistical characteristics of grain-size 


analyses. CUSGS) 


Summary Appraisals of the Hation's Ground-Water 
Pesources--Souris-Rei-Rainy Region 

Reeders H. O. 

Geoloyical Surveys St. Pauls MN, Water Resources Div. 

Avalable trom Supt. of Documents-s GPOs washingtons, OC 
204027 prices $1.40. Professional Faper 813K» 1978. 25 pe 16 
figs 7 tabs 36 ref.s 

Journal Announcement: SdRA1122 

A broad-perspective analysis of the ground-water resources 
and present ana possible future water development and 
manayement in the Souris-Ked-Rainy Region 1s presented. The 
region includes the sasins of the Souris River within Montana and 
horth Gakotas the Red River of the north in South Dakota, North 
Dakotas and Minnesotas and the Raeiny River within Minnesota. 
The region includes 597665 square mitess mostly in North Dakota 
and Ainnesotea, This report is one of o U.S. Geological Survey 
series that Summarizes information on the Nation’s ground 
water for the guidance of planners. “ew data were not collected 
for this appraisels but information from many sources has 
been utilized, In addition to summarizing the knowledge of 
yround-water resources of the regions the report points out 
ceficiencies in knostedge. The primary objective of evaluating 
information deficiencies is to direct attention to types of 


studies and information that wilt lead to fuller 
understanding and description of ground-water reservoirs for 
hetter evaluations plannings and management of the reygion's 
management of ail water resources-s ground water can 
essume yreater significence in the region's development. 


(Woodard-US6S) 


The Geochemistry of the Fox Hitts-Hasal Nell Creek 
Aquifer in Southwestern worth Dakota and Northwestern South 
Dukote 

Thorstensonse 0. Cor Fishers Of Wee Crofts ™. G. 

Geological Surveys Restons VA, bkater Resources Div. 

water Resources fesearchs Vol Ss No te p 1479-14698, 
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December 1979. 9 Figs S Tabs 6F Ref.s 

Journal Announcement: SWRA1318 

The Upper Cretaceous Fox Hills Formation and the basal 
part of the overlying well Creek Formation constitute an 
impurtant aquifer in the Fort Union coal region. Throughout 
most of southwestern North Dakota and northwestern South 
Dakota the aquifer is at depths ranging from 1,000 to 2-000 


feets except for exposures along the Cedar Creek anticline. 
water flows in the aquifer from southwest to northeasts with 
flow rates of a few feet per year. The recharge and 


Gischarge areas of the aquifer are separated by 4 north-south 
trending transition zone in which significant changes in water 
chemistry occur. Computer modeling and carbon isotope cata 
suggest the following reactions in the recharge area. 
Carbon dioxide derived from lLignitic carbon reacts to dissolve 
carbonate mineralss with cations then being exchanged’ for 
sodium on clay minerals. The high pH in the aquifer is the 
result of buffering by carbonate-ion exchange equilibria. 
Tkese changes can be accounted for by reactions in the aquifer: 
(1) Sulfate is reduced by lLignitic carbon with formation of 
pyrite; (2) Hydrogen-ion concentration is continuously buf fered 
by the carbonate-ion exchange equilibria. Chemical and 
hydrologic data suggest that the increase in sodium chlorine 
results from upward sovement of small volumes of water into the 
Fox Hills aquifer from the transition zone eastward. 
Redox reactions in the aquifer are closely analogous to those 
observed in pore waters of reducing marine sediments, Reactions 
approechs out not achiever true thermodynamic equilibrium. 
Measurements of recox potential sugy*st a down-gradient decrease 
in redox potential. The measurements are not amenable to 
Quantitative interpretation. (Kosco-USGS) 


GEOLOGY AND GROUND-WATER RESOURCES OF HETTINGER AND STARK 
COCUNTIESs NORTH DAKOTA 

TRAPP, He JR? CROFT» M. G. 

GEOLOGICAL SURPVEYs BISMARCKs N. DAK, 

NORTH DAKOTA STATE WATER COMMISSION, BISMARCK, COUNTY 
GROUMD=-WATER STUDIES 16=-PART Ie 1975, 51 Pe 16 FIGs & PLATESs 4 
TAs 52 REF.es 

Journal Announcement: SWRAO91S 

THE SEDIMENTARY ROCKS OF PALEOZOIC,s MESOZOICs AND 
CENOZUTC AGE IN HETTINGER AND STARK COUNTIESs WN. DAK.s ON 
THE SOUTH=CENTRAL FLANK OF THE WILLISTON STRUCTURAL BASIN, ARE 
AROUT 14,000 FEET THICK, THEY ARE GENTLY FOLDED INTO 
WORTH=PLUNGING ANTICLINES AND SYNCLIWES. THE FOX HILLS AND 
HASAL HELL CREEK AQUIFER SYSTEM UNDERLIES THE ENTIRE AREA AT 
DEPTHS GREATER THAN 14100 FEET. THE WATER IN THIS SYSTEM IS A 
SODIUM BICARBONATE TYPE WITH CREEK AND LOWER CANNONBALL=-LUOLOW 
AQUIFER SYSTEM UNDERLIES ALL OF HETTINGER AND STARK COUNTIES, 
THE WATER CONTAINS A SODIUM WICARBONATE TYPE WITH A IN THE 
FASAL SANDSTUNE MEMGER IS GENERALLY A SODIUM BICARBONATE TYPF 
WITH A SENTINEL BUTTE AGUIFER SYSTEM UNDERLIES MOST OF STARK 
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CUUNTY. THE WATER IS GENERALLY OF A SODIUM SULFATE TYPE. 
DISSOLVED-SOLIOS CONCENTRATION OF THE WATER WAS OBTAINED FROM 
GROUNDWATER AND SURFACE-WATER SOURCES IN 1969, GROUNDWATER 
SOURCES FURNISHED aBOUT 40 PERCENT OF THE TOTAL WATER SUPPLY. 
(WOODARD-USGS) 


GROUND WATER BASIC DATAs HETTINGER AND STARK COUNTIESs WORTH 
DAKOTA 

TRAPP, HENRY JR 

GEOLOGICAL SURVEYs BISMARCKs We DAK, 1971, 655 Pe 2 FIGs 1 
PLATEs 7 TABse 19 REF. e 

Journal Announcement: SWRAO416 

HYDROLOGIC INVESTIGATIONS WERE MADE IN HETTINGER AND STARK 
COUNTIESs N. DAK, TO OETERMINE THE QUANTITY AND QUALITY OF 
GROUNDWATER AVAILA3LE FOR MUNICIPAL, DOMESTICs LIVESTOCKs 
INDUSTRIALs AND IRRIGATION USES. THE INFORMATION WAS 
COLLECTED BETWEEN 1966 AND 196°, AND CONSISTS OF THE 
FOLLOWING: (1) DATA ON 3,060 WELLS AND TEST HOLES? (2) DATA ON 
91 SPRINGS; (3) WATER-LEVEL MEASUREMENTS IN 61 OBSERVATION 
WELLS? (4) LOGS OF 544 TEST HOLES AND WELLS; (5) CHEMICAL 
ANALYSES OF 261 WATER SAMPLES? (6) COLOR VALUES OF 331 WATER 
SAMPLES? AND (7) 23 PARTICLE=SIZE DISTRIBUTION CURVES. THE DATA 
ARE PRESENTED IN TAsbLES AND MAPS. (WOOD-USGS) 


Stripping coal deposits of the Northern Great Plainss Montanas 
wWyomings North Dakotas and South Dakota 

U.S. Geological Surveys 1974 

U.S. Geological Survey Miscellaneous Field-Studies Map MF-590 


Current Water-Resources Investigations of the U.S. Geological 
Survey in North Dakota--Fiscal Year 1981 

Geological Surveys Bismarcks ND. Water Resources Div. 

Available from OFSSs USGSs Box 254754 Fed. Ctr.ee Denvers CO 
80225. Paper copy $7.004 Microfiche $3.50. Geological Survey 
Open-File Report 81-9234 dJulys 1981. 50 pe 4 Fig. (Compiled by 
Marting C. Ree and Albright. Le Lees 

Journal Announcement: SWRA1505 

Water-resources studies and investigations in North Dakota 
made by the U.S. Geological Survey in cooperation with State 
and Federal agencies are summarized. The investigations include 


data-collection projectss county ground-water studiess 
regional water-resource studies, aquifer evaluations. 
energy-related water-resource studies, and special 


investigations. The special investigations include snow survey 
research, ground-water quality sampling technique research 
and hydrologic response changes on a major stream. (USGS) 
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Water Resources Data for North Dakotas published annually 
since 1975. 

Geological Surveys Bismarcks ND. Water Resources Div. 

Geological Survey water-Data Report. 

Water resources data for North Dakota consist of records of 
stages discharges and water quality of streams; stages contents, 
and water quality of lakes and reservoirs; and water teveis 
ano water quality of ground water. These data represent that 
part of the National Water Data System operated by the U.S. 
Geological Survey and cooperating State and Federal agencies in 
North Dakota. (USGS) 


WATER RESOURCES INVESTIGATIONS OF THE U.S. GEOLOGICAL 
SURVEY IN THE NORTHERN GREAT PLAINS COAL REGION OF WYOMING, 
MONTANA, AND NORTH DAKOTAs 1975 

GEOLOGICAL SURVEYs DENVERs COLO. WATER RESOURCES DIV. 

OPEN-FILE REPORTs MAY 1975. 110 Ps 27 FIGs 27 REF.s 

Journal Announcement: SWRAO824 

THE GEOLOGICAL SURVEY*S WATER RESOURCES DIVISION HAS FOR 
MANY YEARS MAINTAINED A PROGRAM OF WATER-RESOURCES INVESTIGATIONS 
THAT INCLUDES THE COAL REGIONS OF WYOMINGs MONTANAs AND NORTH 
DAKOTA. THE RECENT INTEREST IN COAL HAS ADDED NEW DIMENSIONS AND 
GREATER INTENSITY TO THE INVESTIGATIONS, THE WORK HAS 
EXPANDED TO INCLUDE MONITORING THE ENVIRONMENTAL EFFECTS OF COAL 
MINING AND PROCESSING AND TO ODETERMINE THE AVAILABILITY OF 
ADDITIONAL WATER SUPPLIES FOR COAL-CONVERSION PLANTS AND RELATED 
DEMANDS. THIS REPORT DESCRIBES THE WATER=RESOURCES INVESTIGATION 
PROGRAM THAT IS CURRENTLY IN OPERATION. LOCATIONS OF GAGING 
STATIONS AND WATER-QUALITY MEASURING SITESs FREQUENCIES AND 
PARAMETERSs AND AREAS OF GROUNDWATER STUDIES ARE INCLUDED. 
BRIEF DESCRIPTIONS OF COAL=RELATED STUDIES BY INVESTIGATORS 
whO ARE HEADQUARTERED OUTSIDE THE NORTHERN GREAT PLAINS COAL 
REGIONS ARE ALSO INCLUDED. SUCH STUDIES ARE RESEARCH IN 
TOPICS RELATED TO COAL EXTRACTIONs WATER SUPPLYs AND POST=-MINING 
RECLAMATION. (CWOODAR D-USGS) 


WATER=RESOURCES INVESTIGATIONS IN THE FORT UNION COAL 
REGIONs NORTH DAKOTAs 1975-76 

GEOLOGICAL SURVEYs BISMARCK s N. DAK. 

OPEN-FILE REPORTs JANUARY 1976, 43 Pe 11 FIG.» 

Journal Announcement: S$WRAO910 

OWING TO THE CURRENT EMPHASIS ON ENERGY DEVELOPMENT, t 
RATHER LARGE NUMBE? oF GEOLOGIC AND HYDROLOGIC STUDIES 
EITHER ARE UNDERWAY OR ARE PROPOSED BY A NUMBER OF AGENCIES AND 
PRIVATE COMPANIES WORKING IN THE FORT UNION COAL REGION OF NORTH 
DAKOTA. THE PURPOSE OF THIS REPORT IS TO INFORM OTHER AGENCIESs 
PRIVATE COMPANIESs AND THE PUBLIC IN GENERAL OF THE 
ON-GOING AND COMPLETED WORK IN THE FORT UNION COAL REGION BY 
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THE wATER RESOURCES DIVISION OF THE U.S. GEOLOGICAL SURVEY. 
IT Is HOPED THAT KNOwLEDGE OF THESE ACTIVITIES wILt 
ENAGLE OTHER INVESTIGATORS TG MORE EFFECTIVELY PLAN AND 
COCRDINATE WORK OF A SIMILAR NATURE, ANDs PERHAPS IN SOFE 
INSTANCESs AVUID COSTLY AND NEEDLESS DUPLICATION. THE WORK DONE 
BY THE WATER RESOURCES OILVISION IN NORTH DAKOTA IS LISTED BY 
SEGUENTIAL PROJECT IDENTIFICATION NUMBER, SOME OF THE PROJECTS 
ARE PRIMARILY CONCERNED wITH CATA COLLECTION, OTHERS 
INVOLVE INTERPRETATION IN ADDITION TD DATA COLLECTION. THE 
RESULTS OF ALL PROJECTS ARE MADE AVAILABLE TO THE PUBLIC IN 
VARIOUS FORMS OF PUBLICATION, (WOODARD-USGS) 


@ATER-RESOURCES INVESTIGATIONS Is THE FORT UNION COAL 
REGIONs NORTH DAKOTAs 1976-75 

GEULOGICAL SURVEYs BISMARCKs N.DAK, 

OPEN-FILE REPORT,» JANUARY 1975, 42 Ps 10 FIGees 

Journal Announcement: SwWwRAU8BI9 

OWING TO THE CURRENT ERMPHASIS ON ENERGY DEVELOPMENT, A 
RATHER LARGE NUMBER OF GEOLOGIC AND HYDROLOGIC STUDIES 
EITHER ARE UNDERWAY OR ARE PROPOSED HY A NUMGER OF AGENCIES AND 
PRIVATE COMPANIES WORKING IN THE FORT UNION COAL REGION OF NORTH 
DAKUTA. THE PURPOS: OF THIS REPORT IS TO INFORM OTHER AGENCIES» 
PRIVATE COMPANIES, Aad THE PUULIC IN GENERAL OF THE 
ON=GOING AND RECENTLY COMPLETED WORK SY THE WATER RESOURCES 
DIVISION OF THE U.S. GEOLOGICAL SURVEY IN THE FORT UNION COAL 
REGION. THE WORK DUVE HY THE WATER RESOURCES DIVISION IN NORTH 
DAKOTA IS LISTED BY SEQUENTIAL PROJECT IDENTIFICATION NUMBER, 
SOME OF THE PRUJECTS ARE PRIMARILY CONCERNED WITH OATA 
COLLECTION, OTHERS INVOLVE INTERPRETATION IN ADDITION TO 
DATA COLLECTION, A SUMMARY OF EACH PROJECT INCLUDES OBJECTIVES. 
COUPLE RATORS +» AND AVAILABILITY OF THE REPORT. CWOODARD-USGS) 


Ground-Water Data for selected coal areas mh Western North 
Dakota 

Walds James O.s and Norbecks Steven wW, 

U.S. Geological Survey publicetion 222 pagesse 135 Illus.se 12 
Tables-s 25 Ref. 

Gruound-water data are provided for the Sand Creek-Hankss New 
Englana-Motts Dickinsons and Howman-Gascoyne coal areass western 
North Dakota. 

The report contains the following: (1) Maps showing the 
location of wellss springss and test holes? the location of test 
holes; where driitler’® logs are availables and the tocation of 
wells with chemical analysis? and (2) tables showing well, 
springs and test hule recoras: logss and chemical analyses of 
water. 
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Beulah Trench Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in Mercer County, west-central North Dakota 

BLM, Denver, Colorado 

EMRIA Report No. 10-77 


The 4.2 square mile Beulah Trench site in the Renmers Cove Coalfield of the 
Williston Basin is characterized by rolling hills, bordered by flat melt- 
water channels on the east and south. Most of the site is drained by tribu- 
taries to ephemeral Antelope Creek. Annual precipitation is about 15 inches 
plus and evaporation is estimated to be 36 inches annually. The hills are 
underlain by bedrock. Till and alluvium cover the low lands. Nearly 110 
million tons of coal are in beds more than 2.5 feet thick covered by less 
than 300 feet of overburden. Most of the coal is in the Beulah-Zap bed, part 
of the Sentinel Butte Member of the Paleocene Fort Union Formation. Suall 
amounts of unconfined and semi-confined water occur in discontinuous sand- 
stone layers above the coal. Small amounts are also found confined in the 
coal. Dissolved solids ranged from 1,010 to 2,150 milligrams per liter. 
Larger quantities of gore highly mineralized water undoubtedly occur in 
deeper aquifers. Moderate to large quantities of water are available in the 
buried valleys on the east and south borders of the site. Mining would 
dewater the coal and aquifers above. Recharge, of poorer quality, to the 
buried valley aquifers would be hastened. 


Falkirk Coal Lease Application, central North Dakota 
BLM, Miles City, Montana 
EA, 1976 


This document analyzes the impacts of leasing 998.87 acres of Federal coal 
(19.2 million tons) in 8 scattered tracts (1/4 section or smaller) in McLean 
County, central North Dakota. Refusal to lease would leave the Federal coal 
isolated and economically unrecoverable. The tracts are in the prairie pot- 
hole region which is underlain by a veneer of glacial deposits. Relief is 
generally less than 25 feet. Precipitation is about 15 inches per year. 
Surface drainage is internal and most of the potholes contain brackish to 
briney water and many are ephemeral. Coal is in two seams totaling 11 feet 
thick, in the Sentinel Butte Formation at the top of the Upper Cretaceous 
Fort Union Group. Ground water occurs in the sandstones of the Fort Union 
Group below the coal, and in the underlying Hell Creek and Fox Hills 
Formations. Well yields range up to 75 gallons per minute, and dissolved 
solids range from 206 to 3,550 milligrams per liter. Wells in buried glacial 
channels in the vicinity yield as much as 200 gallons per ainute of water 
containing from 277 to 1,360 milligrams per liter dissolved solids. Surface 
mining of these leases would have little influence on their hydrology. 
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Glenharold Mine Coal Lease, west-central North Dakota 
BLM, Miles City, Montana 


DEAR, 1976 


This analysis examines and records possible iapaects of BLM leasing 480 acres 
of Federal coal in three separate parcels in Mercer County, west-central 
Worth Dakota. Wo leasing would bypass th coal and would leave it uneconos- 
fecal to mine in the future. About 9.5 million tons of coal occur in the 
Tongue River Formation under 140 feet or less of overburden. The lease 
areas, on a broad, gently rolling dissected plateau, drain to intermittent 
Alderin Creek. Much of the sres is veneered with glacial till. Annual 
precipitation 10 wiles south is 17.83 inches. Small quantities, less than 10 
gallons per ainute, of water occur in the coal, and as such as 150 gallons 
per aginute have been obtained from basal Hell Creek-Fox Hills sandstones 
below the Tongue River. Water quality ranges between 1,000 and 2,000 
milligrams per liter total dissolved solids. WM’ ing of this coal would have 
little hydrologic impact in addition to that already taking place. 


Glenharold Mine, west-central North Dakota 
BLM, Miles City, Montana 
DTEEA, 1979 


This document assesses impacts of leasing 1,668.08 acres of Federal coal in 
seven tracts scattered among ongoing aining of private and existing Federal 
leased coal in Mercer and Oliver Counties, southwest-central North Dakota. 
Failure to lease would leave Federal coal in uneconomically sinable units. 
The 25-equare-aile area is mostly « broad, gently rolling plateau dissected 
by Miveouri River Valley ravines on the sortheast. <A thin glectal till 
veneers most of the Tongue River Formation's glacial bedrock topography. The 
coal is in the Hazel bed (4 to 6 feet thick) and the lower Stanton bed (7 to 
17 feet thick) of the Paleocene Tongue River Formation. Overburden, of clay 
and boulder till, siltstone, and claystone, averages 110 feet thick. Annual 
precipitation is 17.83 inches. Drainage is by ephemeral tributaries to the 
Knife River on the southwest and the Missouri River to the east. Runoff is 
about one inch per year. Ground water recharge is negligible. Mining would 
increase erosion and sedigentation until rehabilitation is complete, and 
would increase salinity of shallow ground water and dry up seeps. 
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Horse Nose Butte Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Dunn Center Lignite Field, west-central North 
Dakota 

BLM, Denver, Colorado 

EMRIA Report No. 9-77 


The 4-square-mile Horse Nose Butte site overlies the central Williston Basin 
and is an area of rolling hills and poorly incised valleys. Maxisum relief 
is 180 feet. Annual precipitation is 16 inches. Coal is in the Sentinel 
Butte Member of the Fort Union Formation. More than 96 aillion tons of 
lignite coal in four Dunne Center beds, 1.9 to 9.1 feet thick, are covered by 
less than 200 feet of sandstone, shale and till overburden. Annual runoff of 
0.2 cubic feet per second is northwesterly into interaittent Slow Creek and 
tributaries. The site is a recharge area for the shallow ground water systes 
and flow is down to deeper aquifers and to local surface drainage. Small 
quantities of water were found above, in and below the coal beds. Dissolved 
solids ranged from 245 to 3,500 miligrams per liter. Water for reclamation 
would come from the Little Missouri River, 14 miles north. Effects of aine 
dewatering will not extend beyond one mile of the mine. Deeper aquifers are 
isolated from mining effects by relatively impervious layers. 


Velva Mine Coal Lease, north-central North Dakota 
BLM, Miles City, Montana 
FEAR, Undated (19767) 


This record analyzes the impacts of leasing 120 acres of Federal coal to 
avoid being bypassed by an ongoing mining operation. The site is 8 miles 
south of Velva and 20 miles southeast of Minot. It is on a gently sloping, 
70-feet in one-half mile escarpment between the Missouri Coteau plateau and 
the drift prairie, at the head of intermittent Spring and Blacktail Creeks. 
Anqual precipitation and lake evaporation are about 12 and 30 inches, 
respectively. About 1.5 million tons of recoverable coal remain beneath 65 
acres in the less than li-foot thick Coteau bed of the Paleocene Fort Union 
Group Tongue River Formation. The coal is under less than 30 feet of 
overburden consisting of shale and sandstone layers veneered by glacial drift 
and lake sediments. The bedrock layers are essentially flat-lying. Small 
quantities of water are perched in the coal on underlying clay, and contain 
2,000 to 33,000 milligrams per liter «f dissolved solids. Mining of this 
coal would have no significant impact on the hydrology of the area. 
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West-Central North Dakota Regional E. I. Study on Energy Development 
BLM, Miles City, Montana 
DEIS, 1978 


This document evaluates impacts of 3 levels of energy development (surface 
coal aines and electric generating and coal gasification plants) in seven 
counties (Burleigh, Dunn, McLean, Mercer, Morton, Oliver and Stark). The 
area is bissected by the Missouri River Trench, the Missouri River, and its 
Sakakawea and Oshe Reservoirs. About a third of the area, which is north- 
east of the river, is wnderlain by a dissected bedrock surface veneered by 
glacial deposits, physiographically a part of the Missouri Coteau and Coteau 
Slope. Maximum local relief is about 25 feet. Most of the area southwest of 
the river is a gently,  ortheast sloping plateau containing rolling prairie, 
isolated buttes, msesas and badlands. Precipitation is 16 to 18 inches per 
year. The area northeast of the river is poorly drained and contains many 
small lakes, ponds and sloughs. Most of the area southwest of the river is 
drained into the Missouri River by the Knife and Hart Rivers and smaller 
tributaries. About 5 billion tons of strippable coal is in the Sentinel 
Butte and Tongue River Formations, which gently dip westward to the center of 
the Williston Basin. Moderate quantities of confined water, generally less 
than 50 gallons per minute, but exceptionally sore than 100 gallons per 
minute have been obtained in the coal and sandstone layers above the under- 
lying Pierre Shale. Water quality ranges from suitable to marginal for 
domestic and stock use. Below the top of the Pierre Shale, about 2,000 feet 
deep, water is too mineralized for domestic and stock use. Buried glacial 
meltwater channels have produced as much as 1,500 gallons per minute of 
usable quality water. More than adequate, as much as 300,000 acre-feet per 
year from Sakakawea Reservoir, good quality water is available from the 
Missouri River system. Level 1 development, two electric generating plants, 
two gasification plants and 4 strip mines, would require about 52,000 acre- 
feet of water per year, mostly for cooling, a significant part of which would 
be returned to the river system. Level 2 development which would add one 
electric generating plant, 5 new surface mines and expand one existing 
surface mine, would require an additional 10,000 acre-feet of water per year, 
mostly for cooling. Level 3 would increase coal extraction by 4.6 million 
tons per year and would require relatively insignificant additional water. 
Surface mining would reduce local tributary stream flows less than one 
percent, lower water levels in wells within one mile of the mines, destroy 
existing wells and springs, modify shallow aquifers, lose small surface water 
bodies, and degrade water quality. Plant operations would increase Missouri 
River temperature by an immeasurably small increment and increase individual 
mineral constituents by less than 0.1 to 0.4 percent. 
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SUMMARY APPRAISALS OF THE WATION'S GROUND-WATER RESOURTCES--OHIO 
REGION 

BLOYOs Rg. ". Je 

GEOLOGICAL SURVEYs KESTONs VA. 

AVAILABLE FROM SUPT. OF DOCUMENTS, GPOs WASHINGTON, o.C. 
20402 — $1.75 (PAPER COVER). PROFESSIOWAL PAPER B135-A, 1974. 4&1 
Pe 22 FIGe 13 TAte 25 REFLe 

Journal Announcement: SwRaus21 

GROUNDWATER Int THE OHIO REGION IS A LARGEs IMPORTANT, AND 
MANAGEABLE RESOURCE THAT SHOULD HAVE A SIGNIFICANT ®0LE IW 
REGIOWAL WATER DEVELOPMENT. ON THE BASIS OF A COMPARISON OF 
GROUNDWATER WITHORAWALS wWwIiTh ESTIMATED GROUNDWATER RECHARGEs 
THE GROUKODWATER RESOURCES PROBABLY WILL WOT BE USED AT FULL 
POTENTIAL UNDER EXISTING DEVELOPMENT PLANS. ANNUAL GROUNDWATER 
USE (1960) BY MUNICIPALITIES AND PURAL RESTOENTS WAS ABOUT 
1,000 MILLION GALLONS PER OAY. AVERAGE ANNUAL REGIONAL 
GROUNDWATER RECHARGE IS ABOUT 35,000 BGO. THEREFORE, BASE-YEAR 
(1960) MUNICIPAL AND RURAL GROUNDWATER USE IS OWLY ABOUT S52 OF 
RECHARGE. ANNUAL REGIONWICE GROUNDWATER USE (1965) 8Y INDUSTRY 
ALSO IS ONLY ABOUT 52% oF RECHARGE. TOTAL POTAGLE 
GROUNDWATER AVAILABLE FROM STORAGE InN THE OUTWASH AND 
ALLUVIAL AQUIFERS IN THE OHIO RIVER VALLEY AND THE SUBBASINS IS 
ABOUT 235-000 BILLION GALLONS. THIS 1S ABOUT FOUR TIMES THE 
FLOOO-CONTROL STORAGE OF ALL OHIG REGION CORPS OF ENGINEERS 
RESERVOIRS CONSTRUCTED, UNDER CONSTRUCTION, OR IN ADVANCE 
PLANNING AS OF JULY 1965. APPROXIMATELY 85-000 BILLION GALLONS 
OF POTABLE GROUNDWATER IS AVAILABLE FROM STORAGE IN AQUIFERS 
OTHER THAN THE OUTWASH ANDO ALLUVIAL AQUIFERS. (WOODARD -USGS) 


Hydrology of Area 7+ Eastern Coal Provinces Ohio 

Engelkes BM. Jee Jfee ROthe DO. Kae and otherss 1981 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 81-8154 60 op. 


Ground-Water Hydrology of Strip-Mine Areas in Eastern Ohio 
(Conditions during Mining of Two Watersheds in Coshocton and 
Muskingue Counties) 

Helgesens J. O«F Razemse A. Ce 

Geological Surveys Columbuss OH, Water Resources Div. 

Geological Survey Open-File Report 81-915 CwRI)D, 1981. 25 we 
16 Figs 2 Tabs 35 Ret.e 

Journal Announcement: SwRalSi2 

Ground-water conditions curing coal strip-mining in two small 
watersheds are described as part of an ongoing study of 
effects of mining on hydrologic systems. Each watershed was 
underlain by stratified sedi@entary rocks containing two perched 
aquifers above clays whith wunderlaid the major coal seems. 
Mining involved removing the over-burden rockss including the 
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too aquifers stripping the top coal sease and recontouring the 
Overburden spoils to the <sépprosnimate presining shape of the 
watershed. water-lewels tn the top aquifer declined as sining 
neared the wetershecss but destruction of obserwation wells 
precluded a recora of the decline during sining of the 
watersheds. Sepletion of the top aquifer was reflected tn streas 
tase flows which was recuced anc swore highty es#tneralized 
after mining. Inmittal saturated thictness of replaced overburden 
spoits rangeo frome 92 to & feets oasec on Gate fros 
observation welis installed immediately after reclamation. 
Down-hole specific conductance measurements of water in the 
sports suggest the presence of sore highly sineralizeo water 
than that in the prewining top aquifer. No immediate significant 
effects of sining are evident on groundwater levels or quaelity 
beneath the stripped coset. (us$6S$) 


Surface Water Guality in Ohio's Coal Regions 

Helsels Dennis Res and Patfs Christine L. 

U.S. Geological Survey Papers Presented Before the Abandoned 
Pine Reclamation Sy@#posiue 

Weter quality at base flow for 150 streams tocated within the 
coal producing aress of eastern Ohio was tnventoried curing 
1975-76 in @ two-phase study. Phase ones 8 retconneissance to 
relate water quality to tland utes demonstrated significant 
differences in lewets of ors total alealinitys total selusinuss 
specific conductances and sulfate between unmined watersheds and 
those containing abaenconed cosel wines Reclaimed basins produced 
waters similer to those from yunmined watersheds for ots total 
irons and totetl eluminum toncentrationss whereas specific 
conductance ano sulfate concentrations were near those of 
abanconed mine streams. Alkalinity and po varied not onty with 
type of mining opersetion but with the underlying geologic 
formation. 

In the second phase of this tstudtys four watersheds were 
selected from among the first-phase sampling sites. Types of 
mininy represented were abandoned drift mines abandoned surface 
mines active surface mines and reclatmed surface mine. Samples 
from drainage upstreams ate and downstream from the mine sites 
were collected to Gescribe any chemical chenges within the 
watersheds resulting from mining activity. The active surface 
mine site did not significantly affect quality in the main streaee 
chennels wheress water quality was altered in the other three 
streams because of mining activity. 


Hyaorology of Area Se Eastern Coal Prowinces Pennsylvania 

WerTbs We Jet Shows Le Co* wrowns Of E. 

Geological Surveys Harrisvburge PA, Water Resources Div. 

Geological Survey Open-File Report 81-557 (CWRI)Ds September 
1981. 8&5 De 65 Fige 26 Tabs 29 Rete, Append.s 

Journal Announcement: SwRA1511 

Hydrologic date are presented tor area 5 of the Eastern Coa: 
Provinces 4077 square mites of the tower Allegheny River 
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basin in western Pennsylvania. Seventy-three streams were 
semplec three times during the 197797 and 1980 water years for 
specific conductances pre ecicitys alkalinity. dissolved 
anc total trone Gissolwed anc total mangeneses dissolved 
sulfates and dissolwed solids. Benthic tnvertebrate populations 
were deterained and botom ewatertal samples were analyzed 
for metals. Sitaxteen streaas had pHs atiditys alkalinitys total 
Irons total mangeneses end cissolwed sulfate indicative of 
acia-mine crainaege. These streams were most common in the 
Redbank and Ulacklicke Creek basins and in the Conemaugh and 
lower Kiskiainetas Kiver basins. Genthic invertedrates were not 
found in 11 of 66 streeas saacled. An additional 13 streans 
had low benthic invertebrate diversity indices. Low diversity 
ingices were most cos#on in the southern part of area 5. Low 
flows sean flows peak tlows and tlow duration data are 
presented for gaging stetions in area 5. Techniques for 
estieating these cate for wungaged sites are presented and 
referenced. The functions offs and eccess toes the National 
water Date Exchanges National Water Data Storage and 
Retrieval Systems and Office of water Data Coordination 
are explained. CusGs) 


water Resources DOata for Ohio Coal Areass Water Year 1979--v. 
Se available from the National Technical Information Services 
Springfield, va 221761 4s PBBI-1054605- in peper copy in 
microfiche, 

wWerberts Le Ree 

U.S. Geological Survey Water-Data Report OW-79-5e July 1980-4 
160 per 2 figee 5 tables. 


water Resources of the Black Hand Sandstone Member of the 
Cuyshoga Formation and Associated Aquifers of Mississippian Age 
in Southeastern Oto 

Norrits Stanley E.s and Mayers Gregory C. 

U.S. Geological Survey Open-File Report 82-1704 72 pages. 

The Black Hand Sandstone FMeaber of the Cuyahogs Formation and 
associated aquifers of Mississippian ages including the 
Allensviltle Conglomerates sember of the Logan Formations were 
investigated in a 14500-square-sile areas parts of five counties 
in southesestern Ohio. The squifers crop out tn western Vintons 
western Hockings and southwestern Fairfield Counties. They dip 
SOutheastward about 35 feet per miles becoming progressively sore 
Geeply buried until at Lake Hopes tn northeastern Vinton Countys 
the aquifers are the deepest sources of potable ground water in 
Ohtios occurring at depths locally exceeding 700 feet. 

These equifers are the chief sources of water beneath the 
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coal-bearing rocks of the Pennsylvanian System and are widely 
used for farm and home requirements. Specific capacities of 
wells are lows exceeding 1 gallon per minute per foot of drawdown 
only im scattered areas. 

At McArthurs in Vinton Countys the aquifers yield about 300-000 
gallons per day for aunicipal and industrial uses but withdrawal 
has been accompanied ty declining ground-water levels during the 
past 10 years in a 10-square-mile ares. Transmissivity-s 
determined from wells open to both the Black Hand Sandstone 
Member and Allensville Conglomerate Member at McArthur's west 
municipal well fielas is about 135 square feet per day. 

The ground water is predominately of the sodium bicarbonate or 
calcium bicarbonate type in the central part of the area and 
chenges+s as it moves downacips to a sodium chloride bicarbonate 
type. Along the eastern boundaries of Hocking and Vinton 
Countiess the aquifers are below the common depth of wells and 
are presumed to be potable but contain water too salty “for 
ordinary use. Locallys the aquifers are contaminated by brine 
from oil end gas wells. 


Assessment of water Quality in Streams Draining 
Coal-Producing Areas in Ohio 

Praffs Ce. Let Helsels DO. RR. Johnsons D0. P.t Angelos C. G. 

Geological Surveys ColumbusSs OH, Water Resources Div. 

Geological Survey Water Resources Investigations Open-File 
Report 81-409, Octover 1981. 98 pe 17 Fige 7 Tabs. 43 Ref, 
Append.-s 

Journal Announcement: SwWwRA1511 

Water quality in the coal-producinyg areas of eastern Ohio was 
studied in a@ two-phase investigation between May 1975 and 
August 1976. Results of phase ones a reconnaissance of water 
Quality at 150) sitess indicated thet acid mine drainage 
generally occurred where abandoned drift orf strip mines were 
locateds whereas areas characterized by reclaimed or active 
strip mines showed few instances of acid crainage. Phase two was 
@ detailed study of four small basins: One contained 
abandoned drift mines; the seconds abandoned strip mines; the 
thirds reclaimed strip mines; the lasts active strip mines. 
Results of phase two were similar to those of phase one. 
(USGS) 


Hydrology of Area 4s Eastern Coal Provinces Pennsylvanitas Ohtoe 
and west Virginia 

Roths De. Kee Engelke, Me. Je Jf 

Geoloyical Surveys Columbuse OH, Water Resources Div. 

Geological Survey Open-File Report 81-3435 CWRI)Ds Julye 1981. 
62 pe 41 Refs 3 Append.s 

Journal Announcement: SwRA1511 

Area 4 (one af the 26 hydrologic areas defining § the 
Eastern Coal Province) is located at the northern end of the 
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Eastern Coal Province in eastern Ohios northern West Virginias 
and western Pennsylvania. It is part of the upper Ohio River 
basins which includes the Beavers Mahonings and Shenango 
Rivers. The area is underlain by rocks of the Pottsville, 
Alleghenys Conemaughs Monongehela Groups (or Formations) and 
Dunkard Group. Area & has a@ temperate climate with an annual 
average rainfall of 38 to 42 inches, most of its area is 
covered by forest. The soils have a high erosion potential where 
the vegetation cover is removed, In response to Public Law 
95-87, 132 sites were added to the existing surface-water 
Gata-ccllection network itn area 4&4, At these added sitess 
collected data includes discharges water quatlitys sediment, 
and biology. The data are available from computer storage 
through the Nztional Water Oata Exchange (NAWDEX) or the 
published annual water Resources Data reports for Uhios 
Pennsylvanias and dest Virginia. Hydrologic problems related to 
mining are: (1) Erosion and increased sedimentations and (2) 
degradation of water quality. Erosion and sedimentation 
are associated chiefly with surface mining. Sediment yields 
increase drastically when vegetation is removed from the 
highly erosive soils. Dbegradation of water quality can be caused 
by acid-mine drainage from underground and surface mining. More 
than half the acid-mine drainage effluent in area 4 comes from 
underground mines. The rest seeps from abandoned surface mines. 
Usually in reclaimea surface mines the overburden is replaced in 
such a short time after the coal is taken out that oxidation of 
acid-forming mineralss commonly pyrite or marcesite,s is not 
complete or is neutralized by the buffering action of 
calcareous minerals in the soils. (USGS) 


Water Resources Data for Uhios (published annually since 1975). 

Geological Survey Columbuss Ohio. Water Resources Div. 

Available from the National Technical Information Service, 
Springfields VA 22161. 

Water resources data for Ohio consist of records of stages 
Gischarges and water quality of streams? stages, contentss and 


water quality of lakes and reservoirs: and water levels and 
water quality of wells. These deta represent that part of the 
National Water Data System operated by the U.S- Geological 
Survey and cooperating State, federal, and other 


governmental agencies in Ohio. (CwWoodard-USGS) 
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Rainfall-Runoff Hydrograph and Basin Characteristics Data 
for Smali Streams in Oklahoma 

Bergmanse 0. Let Huntzingers T. Lb. 

Geological Survéys Oklahoma Citys OK. Water Resources Div. 

Available from OFSSs USGS Box 254254 Fed. Ctr. DBenvers CO 
80225. Paper copy $42.00 Microfiche $4.00. Geological Survey 
Open-File Report 81-5244 September, 1981. 318 pe 2 Figs 3 Tabs & 
Ref.es 

Journal Announcement: S#RA1509 

Rainfall with concordant runoff events recorded at 45 gages 
located in drainage basins of less than 30 square siles in 
Oklehoma are summarized. Selected basin characteristics which 
relate to storm runoff are described and tabulated for each 
gage site sum@arizec. A tabulation is included which identifies 
drainage basins that produce atypical rainfall-runoff 
distribution as a result of regulation by upstream 
flo¢d-retention structures. (USGS) 


Geology and oil and ges resources of Craig Countys Oklahoma 
Bransonse Co Coe Huffmanse Ge. Ger and Strongse 0. Mer 1965 
Oklahoma Geological Survey Bulletin 99 109 p. 


Geology and coal resources of the Henryetta mining districts 
Okmulgee Countys Oklahoma 

Dunhams RR. Jev and Trumbullse J. Ve Ace 1955 

U.S. Geological Survey Bulletin 1015<Fse p. 1835-225. 


Groundwater in the Verdigris River basins Kansas and Oklahoma 
Faders Se Weer and Mortons Re Bae 1975 
U.S. Geological Survey Open-File Report 75-365 26 op. 


Investigation of the coal reserves in the Ozarks section of 
Oklahoma and their potential users 

Friedmanse Se. Ace 1976 

Oklahoma Geological Survey Final Report fo the Ozarks Regional 
Commissions July 106 19744 117 0. 


Map of eastern Oklahoma showing locations of active coal mines-s 
1977-79 

Friedmans S. Ase and Sawyers Ke. Cove 1982 

Oklahoma Geological Survey Map GM-24e 1 sheets scale 1:500-000 


Geology of the Greenwood quadrangles Arkansas-Oklahoma 
Haleys Be. Rev and Hendricksse TT. Ace 1968 
U.S. Geological Survey Professional Paper S36-As 15 ¢. 


Geology of the Van Buren and Lavaca quaedrangless Arkansas and 
Oklahoma 

Haleys GB. Ree and Hendrickss TT. Ace 1977 

V.S. Geological Survey Professional Paper 657-As 41 p. 
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Ground-Water Records for Eastern Oklahoma, Part 2 - 
water-GQuality Records for wellss Test-Holess and Springs 

Havenss J. S-« 

Geological Surveys Oklahuma Citys OK. Water Resources Div. 

Open-file report 78-3574 May 1978. 139 Des 

Journal Announcement: SWRA1121 

The U.S. Geological Survey has collected data on Oklahoma's 
ground-water resources since 1934, This report makes 
available cdoth published and unpublished water-quelity 
records for approximately 14740 wells-s test holess and 
springs in 39 counties itn eastern Oklahoma. (Woodard-USGS) 


bround-water records tor northeastern Oklahoma--Part 1, 
Records of wellss test holess and springs 

Havenss J. Ses and Bergmans 0. Lev 1976 

U.S. Geological Survey Open-File Reperts 100 0. 


High-flow frequencies for selected streams in Oklahoma 
Huntzingers T. Les 1978b 
U.S. Geological Survey Open-File Report 78-1614 30 p. 


Low-flow characteristics of Oklahoma streams 
Huntzingers T. Les 1978¢ 
U.S. Geological Survey Open-File Report 78-1664 93 p. 


Maps and description of disturbed ana reclaimed surface-mined 
coal lands in eastern Oklahoma 

Johnsons Ke Sev 1976 

Oklahoma Geological Survey Map GM-174 12 p. 3 mapss scale 
1:125,000. 


GEGOLOGY AND EARTH RESOURCES OF OKLAHOMA 

JOHNSONs Ke. See BRANSONs Co Coe CURTIS + Neo Me JRF HAMe We Ee? 
MARCHER,s M. Ve 

GEOLOGICAL SURVEYs NORMAs OKLA, 

EDUCATIONAL PUBLICATION 14 1972, 8 Pe 7 MAPs 1 TABSs 

Journal Announcements: SWRAO622 

THIS ATLAS OF MAPS AND CROSS SECTIONS DESCRIBES GEOLOGY 
AND EARTH RESOURCES FOR OG&RLAHOMA, ROCKS OF EVERY GEOLOGIC 
PERIOO0 CROP OUT IN OKLAHOMA, AL THOUGH MOST oF THESE 
ROCKS ARE OF SEDIMENTARY OQRIGINe CONSOLIOATED FROM SEDIMENTS 
DEPOSITED OURING THE PALEOZUIC ERAs THE OLDEST ARE PRECAMBRIAN 
GRANITES AND RHYOLITIES FORMED 1.05 TO 1.35 BILLION YEARS AGO. 
AVERAGE ANNUAL PRECIPITATION RANGES FROM ABOUT 16 INCHES IN 
THE WESTERN PANHANOLE TO AS MUCH AS S6 INCHES IN THE 
SOUTHEASTERN PART OF THE STATE, MAJOR GROUNDWATER AQUIFERS ARE 
STREAM OEPOSITS CALLUVIUM, TERRACE DEPOSITSs AND THE OGALLALA 
FORMATION) s LIMESTONEs SANOSTONEFs ANDO GYPSUM, THESE AQUIFERS 
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ARE ESTIMATED TO CONTAIN MORE THAN 300 MILLION ACRE-FEET OF 
WATER. THE ENTIRE STATE IS DRAINED BY THE ARKANSAS AND RED RIVERS 
AND THEIR TRIGUTARIES. EACH YEAR APPROXIMATELY 13 MILLION 
ACRE-FEET OF WATER FLOWS INTO THE STATE THROUGH THESE STREAMS, 
22 MILLION ACRE-FEET Is ADDED BY PRECIPITATION, ANO 35 
MILLION ACRE-FEET FLOWS OUT. THE MINERAL CONTENT OF GROUNDWATER 
FROM STREAM DEPOSITSs LIMESTONEs AND SANOSTONE IS TYPICALLY LOW 
TO MODERATE, AND THE WATER Is SUITABLE FOR MOST 
PURPOSES. HIGHLY MINERALIZED WATERs UNFIT FOR NEARLY ANY USEs 
IS PRESENT BENEATH FRESHWATER IN ALL PARTS OF THE STATE, 
(WOODARO-USGS) 


Bibliography of abandoned coal-mine lands in Oklahoma 
Johnsons Ke S.e Kidds C. Mee and Butlers R. C.e 1987 
Oklahoma Geological Survey Special Publication B1-2, 84 p. 


Geology and fuel resources of the southern part of the Oklahoma 
coal fields Part 2, The Lehigh districts coals Atokas, and 
Pittsburg Counties 

Knechtels Me. Mes 1957 

U.S. Geological Survey Bulletin B874-Rs po. 91-149 


Statistical Summaries of Surtace-Water-Quality Data for 
Selected Sites in Oklahomas Through the 1975 Water Year 

Kurkling J. Ke 

Geological Surveys Oklahoma Citys OK. Water Resources Div. 

Gevlogical Survey open-file report 79-2194 May 1979. 171 pe 7 
Figs S Tabs & Ref.-s 

Journal Announcement: SwWRA1T35S03 

Statistical Summaries of surface-water-quality data for 47 
streams in Oklahoma have been compiled. ta for the period of 
record through the 1975 water year at each site were used to 
Gevelop regression equations for specific 
conductance-constituent relationships for calciums magnesiumes 
sodiums sodium plus potassiumse SOIicarbonates sulfates chlorides 
silicas and dissolved solids. Tables include minimum, means 
and maximum values for selected constituents for the period of 
record through the 1975 water and for individual water years. 
(Wooderd-USGS) 


NORTHEASTERN OKLAHOMA 

MARCHERs M. Ver BINGHAMs RR. H, 

GEOLOGICAL SURVEYs OKLAHOMA CITYs OKLA. 

OKLAHOMA GEOLOGICAL SURVEY MAP HA=24 «© SHEETSs 1971. 2 FIGe § 
MAP, & TABs 20 REFoe 

Journal Announcement: 34440622 

THIS G=SHEET ATLAS DESCRIGES THE WATER RESOURCES FOR THE TULSA 
OKLAHOMAs, AREA, SURFACE WATER IS THE MAJOR SOURCE oF WATER 
uStO IN THE TULSA QUADRANGLE, THE TOTAL AMOUNT OF WATER 
USED IN 1968 IS ESTIMATED AT 25.4 BILLION GALLONS. APPROXIMATELY 
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B6X% OF THIS AMOUNT, OR ABGUT 21.8 BILLION GALLONSs WAS TAKEN 
FROM THE LAKES AND @I VERS OF THE AREAS THE REMAINING 3.6 BILLION 
GALLONS WAS PROVIDED BY GROUNOGWATER DEVELOPMENT. THE MAJOR USE 
OF WATER WAS FOR MUNICIPAL AND INDUSTRIAL PURPOSESs WHICH 
ACCOUNTED FOR ABOUT 26 BILLION GALLONS: RURAL DOMESTIC USE 
ACCOUNTED FOR THE REMAINING 1.46 BILLION GALLONS, THE MOST 
INTENSIVE AREA OF GROUNOWATEK DEVELOPMENT IS IN OTTAWA COUNTYs 
WHERE, IN 1968 ABOUT 1.7 BILLION GALLONS WAS PUMPED FROM DEEP 
AQUIFERS FOR MUNICIPAL AND INDUSTRIAL USE. BECAUSE OF THE 
DIFFICULTY IN OBTAINING SUFFICIENT WATER OF GOOD QUALITY IN MANY 
PARTS OF THE AREAs 335 RURAL WAITER DISTRICTS HAD BEEN 
ESTABLISHED BY THE END OF 1967, THESE APPROXIMATELY 15,000 
PEOPLE; ALL THE WATER wAS TAKEN FROM SURFACE“WATER SOURCES. 
(WOODARD-USGS) 


RECONNAISSANCE UF THE WATER RESOURCES OF THE FORT SMITH 
GUADRANGLEs EAST=<CENTRAL OKLAHOMA 

MARCHER, MELVIN V. 

GEOLOGICAL SURVEYs OKLAHOMA CITYs OKLA. 

OKLAHOMA GEOLOGICAL SURVEY HYDROLOGIC ATLAS 14 1969. 4 SHEETS-s 
TEXT» 6 FIGe S$ MAPs 3 TABs 30 REF.e 

Journal Announcetent: SwWRAOST2 

THE GEOLOGY AND WATER RESOURCES OF THE FORT SMITH QUADRANGLE» 
OKLAHOMA ARE SHOWN BY A G=SHEET HYOROLOGICAL ATLAS CONSISTING OF 
A GEOL. OGICAL MAPs A GROUNDWATER AVAILABILITY MAP, A GROUNDWATER 
QUALITY MAP, A map SHOWING DISTRIBUTION OF PRECIPITATIONs 
HYOROGRAPHSs TABULATED ODATAs AND OESCRIPTIVE TEXT. In SONE 
PARTS OF THE FORT S¥ITH QUADRANGLE s WELLS READILY YIELO SEVERA’ 
HUNDRED GALLONS OF «ATER PER MINUTE SUITAOLE FOR MOST 
PURPUSESs WHEREAS IN OTHER PARTSs SUPPLIES OF WATER SUFFICIENT 
FOR DAILY HOUSEHOLD USE ARE DIFFICULT TO OBTAIN AND MUCH OF THIS 
wATER 1S OF POOR QUALITY. OIFFERENCES IN WELL YIELO ANDO 
WATER QUALITY ARE CONTROLLED MAINLY BY THE TYPE OF ROCK IN WHICH 
A WELL 1S COMPLETED. IN GENERALs ALLUVIUM IS THE MOST FAVORABLE 
TYPE OF ROCK FOR LARGE WELL YIELOS-s FOLLOWED BY TERRACE DEPOSITS 
IN LOCAL AREAS AdD THENs IN GROER OF DECREASING FAVORABILITYs 
WEATHERED CHERTs LIMESTONE s SANOSTONEs AND SILTSTONEs WITH SHALE 
THe LEAST FAVORAULE,. IN ADDITION TO ROCK TYPEs GEOLOGIC 
STRUCTURE ALSO AFFECTS THE OCCURRENCE oF GROUNDWATER, 
PARTICULARLY IN THE NORTHEASTERN PART OF THE AREA wHhHERE 
SPRINGS AND SOME OF THE WELLS OF LARGER YIELD APPARENTLY OBTAIN 
WATER FROM ROCKS BROKEN BY FAULTING. MINOR STREAMS IN THE AREA 
GO ORY OR NEARLY ORY ALMOST EVERY YEAR, ALLUVIUM YIELOS 
GROUNOWATER OF THE BEST QUALITY AND SHALE TO POORESTs+s WHEREAS 
OTHER ROCK TYPES YIELO wATER WiTH A QUALITY SOMEWHERE 
BETWEEN, GROUNUWATER THAT HAS WEEN IN CONTACT WITH CGAL BEDS IS 
USUALLY HIGHLY MINERXALIZEO ANDs IN SOME PLACESs UNFIT TO ORINK, 
COAL MINING AND OQOIL= AND GAS-FIELC DEVELOPMENT MAY ADVERSCTLY 
AFFECT THE #wATER QUALITY LOCALLY. (CKNAPP-USGS) 


Statistical summaries of streamflow recordss Oklahomasre through 
1976 
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Mizes Le dD. 1975 
U.S. Geological Survey Open-File keports 399 po. 


Ground water in the Grand (Neosho) River basins Kanses and 
Oklahoma 

Mortons R. Ber and Faders Se. Wer 1975 

U.S. Geological Survey Open-File Report 75-366. 35 po. 


Geology and mineral resources of Washington Countys Oklahoma 
Oakess BM. Cer 1940 
Oxlahoma Geological Survey Bulletin 62+ 208p. 


Geology and mineral resources of Tulsa Countys Oklahoma 
Oakess Me. Car 1952 
Oklahoma Geological Survey Bulletin 69 234 o 


Flood characteristics of Oklahoma streams 

Severe Ve Ber 1976 

U.S. Geological Survey Water-Resources Investigations S2-73,4 
301 Ve 


Mineral resources of northeastern Oklahoma 
Siebenthals C. Esse 1708 
U. S$. Geological Survey Bulletin 340-C, 63 0 


Water Type and Suitability of Oklahoma Surface Waters for 
Public Supply and Irrigation. Part 1: Arkansas River Mainstem and 
Verdigriss Neoshos, and Illinois River Basins Through 1978 

Stoners Je Oe 

Geological Surveys Oklahoma Citys OK. Water Resources Div. 

Available from the Watitonal Technical Information Services 
Springfielas VA 22161 as PHB2-1462902s Price codes: AIS in paper 
copys 40 in microfiche. Geoloyical Survey water-Resources 
Investigations 81-334 Mays 1981. 297 pe 6 Figs 3 Tabs 14 Retf.s 

Journal Announcement: SWRA1S10 

Water-quality data in the Arkansas River mainstem and the 
Verdigriss Neoshos and Illinois River basins within Oklehoma 
were examined for water type and suitability for public water 
supply and irrigation use. The classification of water 
type was vaesed on the relation of the major tons: each other 
within the range of measured specific conductance. The judgement 
of Suitability for public supply use was based on the 
concentration levels ang distributions of selected 
constituents. The Wilcon irrigation classification scheme was 
used to relate sodiua concentrations and the salinity 
distribution to the use of the water for irrigation. the 
possibility of ohytotontic effects from boron was discussed where 
Gata were aveilable. CUSGS) 


Index of published surfaece-water-quality data for Oklahomas 
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1946-1975 
Stoners de Dees 1977 
U.S. Geological Survey Open-File keport 77-2044 212 p. 


GEQHYOROLOGY OF THE CLOWER VERDIGRIS RIVER VALLEY GETWEEN 
PUSKOGEE AND CATOOSAs CKLAHUNA 

TANAKAs He He 

GEOLOGICAL SURVEYs wWASHINGTONs O.C. 

AVAILABLE FROM G?Osr WASHINGTONs OC 20602 - PRICE 75 CENTS. 
GEOLOGICAL SURVEY WATER=-SUPPLY PAPER 1999-As 1972, 23 Poe & FIGs 2 
PLATEs S$ TABse 6 REF. , 

Journal Announcement: SwWkAUS19 

ALLUVIUM Is THE PRINCIPAL S4QUIL FER ALONG THE VERDIGRIS 
RIVER GETWEEN MUSKOGEE AND CATOOSAs OKLA. YIELOS OF 1 TO 10 
CALLOWS OF WATER PE? MINUTEs ADEQUATE FOR MOST DOMESTIC AND 
STOCK USES-e¢ ARE AVAILABLE IN ALMOST ALL AREAS UNDERLAIN BY 
ALLUVIUS, IN PLACES WHERE THE PROPORTION OF GRAVEL TO FINE 
MATERIAL IS HIGHs YIELOS KANGING FROM 10 TO 30 GPM ARE POSSIBLE 
FROM LARGE=DIAMETER WELLS. TERRACE DEPOSITS YIELO SMALL AMOUNTS 
OF WATER (1 TO FLUCTUATIONS, IN RESPONSE TO SEASONAL CHANGES IN 
RECHARGE AND DISCHARGE, RANGE FROM 1 #=+%&TOS FEET. LONG-TERM 
FLUCTUATIONS ARE ABOUT 10 FEET IN THE ALLUVIUM ANG LESS THAN 5 
FEET IN THE TERRACE OEPUSITS. RECHARGE TO THE ALLUVIUM IS 
MAINLY BY PRECIPITATION. RECHARGE MAINTAINS GROUNDWATER LEVELS 
ABOVE THE LEVEL OF THE VERDIGRIS RIVER. DISCHARGE FROM THE 
ALLUVIUM IS BY SEEPAGE INTO THE RIVER AND 118 TRIBUTARIES 
AND wWY EVAPOTRANSPIRATION,. GENERALL Ys THE QUALITY OF THE WATER 
IN THE ALLUVIUM AND TERRACE OEPOSITS IS SUITABLE FOR DOMESTICs 
STOCK, AND IRRIGATIUN USES. (KNAPP-USGS) 


FLOODFLOeS FROM SMALL DRAINAGE AREAS IN OKLAHOMA? PROGRESS 
REPORT AND DATA COM? ILATION 

THOMAS, We 0. JR; CORLEYs R. Ke 

GEOLOGICAL SURVEYs OKLAHUMA CITYs OKLA, 

OPEN-FILE REPORT, 1974, SO Pr 19 FIGs B TAs 135 REF. 

Journal Announcement: SWRAU716 

ANNUAL PEAK DISCHARGES AND GASIN AND CLIMATIC 
CHARACTERISTICS AXE SUMMARIZED FOR 105 SMALL=STREAM SITES IN 
OKLAHOMA, THE U.S. GEOLOGICAL SURVEY RAINFALL=RUNOFF MODEL WAS 
CALIBRATED FOR SIX SMALL WATERSHEDS. THE RAINFALL “RUNOFF MODEL 
CAN BE USED TO EXTEND THE CENGTH OF FLOOD RECORDS FOR SMALL 
WATERSHEDS. RECURDS FROM FUUR SMALL WATERSHEDS WERE EXTENDED BY 
THE MODEL + ANDO SYNTHETIC FREGUENCY CURVES WERE COMPUTED FOR THESE 
SITES tu SHOW APPLICABILITY OF THE MODEL. (KNAPP-USGS) 


Techniques for Estimating Flood bischarges for Oklahoma Streams 

Thomass w. Of. Jri Corleys RR. Kk, 

Geological Surveys Restons VA, Water Resources Ditv.- and 
Geoloygical Surveys Oklahoma Citys UK. Water Resources Ov. 

Available from the National Technical Information Services 
Springfields VA 22161 as Pu-275 4926 Price codes: AOY in pacer 
copys AOl in microfiche. wWater-Resources Investigations 77-54, 
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June 1977. 170 pe 20 figs 5S tabs 13 refs 3 append... 

Journal Announcement: SWRA1106 

Statewide (Oklahoma) regression equations are defined for 
estimating peak discharges of floods having recurrence intervals 
ranging from 2 to $00 yeers. Contributing drainage areas 
main-channel slope and mean annuel precipitation are the 
independent variables required for estimating flood discharges 
for rural streams. For urban streams the percentage of the basin 
that is impervious end served by store sewers also is 
required. The regression equations are applicable for watersheds 
draining less than 2-500 sq mi that are not significantly 
affected by regulation. for rural streamss the regression 
equations are presenied in graphical fora for easy 
application. Annual peak datas basin and climatic 
characteristicss tlog-Pearson Type III statistics. and the 
flood-frequency relations are presented for 1868 gaging 
Stations. (Woodard-USGS) 


Cos: resources of Oklahoma 
Truabulls, de Ve Awe 1957 
U. S- Geological Survry Bulletin 1046c-Je po. 307-382 


water Resources Oata for Oklahomas published annually since 
1975. 

Geological Surveys Oklahoma Citys OK. Water Resources Div. 

Availeble from the National Technical Information Services 
Springfield, 

water resources Geta for Oklahoma consist of records of 
Stages discharges and water quality of streams? stagger contents. 
and water quality lakes or reservoirs. These data represent tha’ 
part of the WNational Water Data System operated by the U.S. 
Geological Survey «nd cooperating State and Federal agencies in 
Oklahoma. (Kosco-USGS? 


WATER RESOURCES INVESTIGATIONS IW OKLAHOMA, 1968 

GEOLOGICAL SURVE Ys WASHINGTONs O.C. 

GEOLOGICAL SURVEY REPORT OF =<INVESTIGATIONS FOLOERs 1 SHEET, 
1968. 6 FiGe 1 MAP.e 

Journal Announcement: SwRAUS?70 

WATER RESOURCES STUDIES ANDO INVESTIGATIONS GF THE We Se 
GEOLOGICAL SURVEY IN OKLAHOMA ARE SUMMARIZED, A SELECTED 
BIBLIOGRAPHY OF MATERIAL CONCERNING THE STATE 1s INCLUDED. J 
LIST 18 GIVEN OF STATE AND FEDERAL AGENCIES+ COUN. IES, AND 
CITIES WHO COOPERATE IN OLFFERENT PARTS OF THE PROGRAM, THE 
HYORULOGIC OATA WETWORK CONSISTS OF 160 PRIMARY, SECONDARY, 
AND WATER MANAGEMENT STREAMFLOW STATIONS? 2564 GROUNDWATER 
CBOSERVATION WELLS AND 35 WATER QUALITY OBSERVING S°TES. SMALL 
STATE MAPS SHOW PRINCIPAL SOURCES OF GROUNDWATER +s AVERAGE ANNUAL 
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PRECIPITATIONs AWE?2 AGE ANNUAL RUNOFFse OISCHARGE OF THE PRINCIPAL 
RIVERS, AND THE CHEMICAL GUALITY OF THE RIVERS. A MAP, SCALE 
55 MI TO THE INCHs SHOWS BY SYMBOLSs NUMBERSs AND COLORED OUTLINE 
THE HYOROLOGIC DATA WETWORK AND INVESTIGATIONS IN OKLAHOMA 
IN JULY 1966. (CWOODARD-USGS) 


water-Resources Investigations of the U.S. Geological 
Surveys Water Resources Divistonse Oklanowma District 

Geological Surveys Oklahoma City. OK. Water Resources Div. 

Oklahoma District reports January 1978. 91 pe 6 figs 2 tabs 116 
ret.e 

Journal Announcement: SWwkAl120 

This report is a Summary of the 1978 program of the U.S. 
Geoloyical descriptions of all active projects and the current 
Status of each. A List of atl published reports related to 
the water resources of Oklahoma 16 given. It contains Listings 


of att streamflow gaging stationss water quality stationss 
ened reservoir Stations which the Geological Survey operates 
or publishes through cooperation with other State, locals 


and Federal agencies. Included are discontinueo surface water and 
water quality stetrons for which the Gestogical Survey hes 
published records. Stations are listed By type and by cooperator 
ang the number of stations funded by each cooperator is 
sumeerized. Maps show the tocations of various types of 
Stationss the locations of selected ground-water projects and an 
incex of the two-degree sheets in Oklahoma for which 
hydrologic reconnaissance studies have been made. (wWoodard-uUuSGS) 
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Variations in the chemical character of the Susquehanna River 
at Harrisburge Penniylvania 

Andersons P. Wee 1963% 

U. S$. Geological Survey water-Supply Paper 1779-8. 17 0. 


Field Investigation of Mine Waters In the northern Anthracite 
Fielas Pennsylvania 

Barness Iwane Stuarts We. Ter and fishers 0. War 1964 

U. S. Geological Survey Professional Paper 475-84 8 po. 


GUIDE 10 THWE AVAILABILITY OF HYOROLOGIC DATA, GREATER 
PITTSBURGH REGIONs PENNSYLVANIA 

BEALLs R. s. 

GEOLOGICAL SURVEYs HARRISGURGs PA. 

OPEN-FILE REPORT 76-352 MAY 1976. 12 Pe 1 PLATEs 335 REF.e 

Journal Announcement: SwRAU9ZS 

ACTIVE PRIMARY=C)LLECTION SITES FOR HYDROLOGIC DATA ARE SHOWN 
ON A MAP OF THE GREATER PITTSBURGH REGION CALLEGHENY,s 
ARPSTRONGs BEAVE?s BUTLER, wWASHINGTONs AND WESTMORELAND 
COUNTIES IN SOUTHWESTERN PENWSYLVANIA)D. THE SOURCES OF DATA--wuY 
PUBLICATION OR RESPONSIBLE AGENCY--ARE DESCRIBED. SECONDARY 
DATA COLLECTION SITES HAVE NOT BEEN SHOWN ON THE MAP, BUT SEVERAL 
AGENCIES INVOLVED IN THIS ACTIVITY WAVE BEEN LCLISTEDO, 
HYDROLOGIC ODATA AME COLLECTED AT THE FOLLOWING NUMBERS OF 
IOENTIFIED SITES UNDER THE AUSPICES OF FEDERAL, STATE, AND 
INTERSTATE ORGANIZATIONS: PRECIPITATION OR TEMPERATURE 39% 
SURFACE=WATER STAGE OR DISCHARGE B2e SURFACE-WATER QUALITY 69% 
AND GROUND-WATER LEVELS 7. (wOODARO-USGS) 


STREAM RECONNAISSANCE FOR NUTRIENTS AND OTHER WATER-QUALITY 
PARAMETERS, GREATER PITT SGURGH REGIONs PENNSYLVANIA 

BEALL se B®. MM. 

GEOLOGICAL SURVEYs CARNEGIEs PA, 

AVAILABLE FROM THE NATIONAL TECHNICAL INFORMATION SERVICCLs 
SPRINGFIELOs vA 22161 AS PB-261 493-4 $3.75 IN PAPER 
COPY. $2.25 IN MICROFICHE. WATER =-RESOURCES INVESTIGATIONS 
SO0-744 FEURUARY 1975, 47 Pe 7 FIGs 2 PLATEs & TABse 30 REF.e 

Journal Announcement: SwRAUGBI?7 

EIGHTY-Ffive STREA™ Sites IN AND NEAR THE SIK=COUNTY GREATER 
PITTSBURGH REGION WERE SAMPLED IN MID-JUNE 1977 AND AGAIN IN 
MIO-OCTORER 1972. DATA Are PEPORTED FOR a9 SITES 
CINCLUDING © SUBSTITUTE SITES SAMPLED IN THE SECOND PERIOD). 
DRAINAGE AREAS OF THE BASINS S4&MPLED RANGED FROM 4310 194500 
SQUARE PILES (10.6 TO $2500 SQUARE KI, “TERS). THe 
CHEMICAL ANALYSES INCLUDE CONSTITUENTS OF THREE GENERAL CLASSES? 
(1) NUTRIENTS (2) ACTIVITY IMOICATORSs AND (3) OOMINANT AWIONS,. 
NUTRIENT CONCENTRATIONS WERE WIGH ENOUGH TO INDICATE POTENTIAL 
PROBLEMS AT ABOUT A VUARTER of THE SAMPLING SITES. 
TEMPERATURE, DISSOLVED OXYGENs AND PH VALUES INDICATED A 
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GEWERALLY FAVORABLE CAPACITY FOR REGENERATION OR RECOVERY FROM 
DEGRADATIONs ALTHOUGH A NUMBER OF STREAMS EAST OF THE ALLEGHENY 
AND MONONGAHELA RIVERS ARE MARGINAL oF LACKING In THat 
CAPACITY, REGIONALLY s SULFATE IS THE DOMINANT [ON AND WAS 
OBSERVED IN CONCENTRATIONS UF 40 MILLIGRAMS PER LITRE OR MORE AT 
9O% OF THE SITES. wsICARGOWATE EXCEEDED 100 MILLIGRAMS PER LITKE 
AT 22 SITES. A SQODERATE TO WIGH DEGREE OF MINERALIZATION, AS 
INDICATED GY CONDUCTANCE READINGS OF MORE THAN SOO MICROMHOS 
PER CENTIMETER AT HALF oF THE SAMPLING SITESs is A 
CHARACTERISTIC OF THE REGION'S SURFACE WATERS. (WOODARD-USGS) 


GRUUNODWATER IN PENNSYLVANIA 

BECHER, A. E. 

GEOLOGICAL SURVEYs HARRISUURGs PA, 

AVAILABLE FROM GUREAU OF PUBLICATIONS» TENTH AND MARKET 
STREETS + HARRISBURGse PENN 171725. PENNSYLVANIA GEOLOGIC SuRVEY 
EDUCATIONAL SERIES NO $e 1970, 42 Pe 29 FIGs 1 MAPs 2 TABe 46 
REF. 

Journal Announcement: SwWRAUGTI 

THe EXISTING KNOwLEOGE OF THE GROUNDWATER RESOURCES OF 
PENNSYLVANIA 1$ SUMMARIZ£LO. 1T WAS WRITTEN TO PROVIDE 
INDUSTRIAL AND CIVIL PLANNERSs DEVELOPERS, MANAGEHRS>s AND 
THE PUBLIC WITH SUFFICIENT INFORMATION AROUT STATEWIOE WATER 
RESOURCES TO MAKE INTELLIGENT» FUNDAMENTAL DECISIONS aBOuT THE 


FUTURE USEs DEVELOPNENT>s AND PROTECTION of THe 
GROUNDWATER, PENNSYLVANIANS USED APOUT 6.6 BUGD (RILLION GALLONS 
PER oAaY) oF WATER IN 19664 EXCLUDING ELECTRIC POWER PLANT 


USE. ALTHOUGH ONLY 11% OF THE BATER WAS TAKEN OLRECTLY FROM 
GROUNDWATER SOURCESs 25 110 S$5% OF THE PEOPLE OEPEND ON 
GROUNDWATER FOR THEIR PERSONAL WNEEOS. IN ADDITIONs 55% oF 
wATER COMPANIES OBTAIN ALL THEIR wATERs AND ANOTHER 132% 
OUTAIN PART OF THEIR wWATERs FROM GROUNDWATER SOURCES. T4ENTY-ONE 
OF THE 67 PENNSYLVANIA COUNTIES OBTAIN MORE THAN HALF THEI® TOTAL 
wATER SUPPLIES FROM GROUNDWATER, BOTH REGIONAL AND LOocAL 
PROULERPS OF WATER GUALITY ERIST IN PENNSYLVANIA. MANY OF THESE 
PROBLEMS ARE THE BRESULT OF ACTIVITIES UNDERTAKEN In THE PAST 
WITHOUT ADEQUATELY PROTECY ING WATER BPESOURCES. WATERS THAT FLOW 
FROFW COAL MINES AND CONTAIN HIGH CONCENTRATIONS OF SULFURIC ACID 
ANO IRON IN SOLUTION ARE THE MAJOR PROBLEM OF WATER QUALITY 
BOTH IN THe VOLUME OF WATER INVOLVED AND THE TOTAL AREA 
AFFECTED, SECOND TO ACIO MINE WATERS IN AREAL EXTENT» S8uT 
EQUALLY SERLOUSs 18 IHE POLLUTION OF PENNSYLVANIASS STREAR AND 
GROUNDWATERS G8Y SIiWAGE AND INDUSTRIAL WASTES. ANOTHER TYPE OF 
GROUNDWATER POLLUTION 18 CAUSED BY CRUDE OIL AND SALINE 
WATERS MOVING UPseARD INTO FRESH WATER AQUIFERS ELTHER THROUGH 
NATURAL OPENINGS OR THROUGH OIL ANd GAS WELLS ARANDONED 
PRIOR TO THE WELL PLUGGING LAw OF 1951, CWOODARDO-USGS) 


Stream quality in Appalachia a6 related tao coal-mine drainages 
1965 (Ouplicated see Alabama and We. Virginia). 
Uiesechers Je Ess and Geor gee de Ree 19664 
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U.S. Geological Survey Circular S264 27 p 


WATER RESOURCES OF THE SCHUYLKILL RIVER BASIN 

BIESECKERs Je Enos LESCINSKYs J. Bet WOODs Cu. R. 

GEOLOGICAL SURVEYs HARRISBURGs PA, 

PENN DCP FORESTS AND WATERSs WATER RESOURCES BULL NO 3 MAY 
1968. 198 Ps 74 FIGs 68 TAts 9S REFse 1 APPEND.» 

Journal Announcement: SWRAO22? 

THE WATER RESOURCES OF THE SCHUYLKILL RIVER BASIN, 
PENNSYLVANIA ARE EVALUATED BY A COMPREHENSIVE STuDY OF 
GROUNDWATER AND SURFACE WATER @QUANTITYs QUALITY>s AND USE. 


SPECIAL ATTENTION IS GIVEN TO THE EFFECTS OF CGA. MININGs 
URBANIZATION» AND THE EFFECTS OF RESTORATION AND WATER 
POLLUTION CONTROL OF THE SCHUYLKILL RIVER. IN MANY PARTS OF 
THE BASINes HUMAN ACTIVITIES ARE THE MOST IMPORTANT 


HYDROLOGIC FACTOR, COAL MINING AFFECTS BOTH GROUNDWATER AND 
SURFACE WATER QUALITY IN THE HEADWATERS AND AFFECTS THE 
QUALITY OF THE ENTIRE MAIN STEM OF THE RIVER. RESERVOIR 
REGULATION AFFECTS THE FLOW OF SEVERAL TRIBUTARIES. PHILADELPHIA 
DIVERTS UP TO 91% OF THE STREAMFLOW OF THE SCHUYLKILL FOR PUBLIC 
SUPPLY. PUMPING IS LOWERING GROUNDWATER LEVELS IN MANY 
AREAS. MEAN ANNUAL RUNOFF IS 21.5 INCHESs OR 48% OF THE ANNUAL 
PRECIPITATION OF 44.7 INCHES. THE POPULATION OF THE BASIN Is 
1.47 MILLIONs 91% SERVED BY PUBLIC SUPPLY. THE WATER PROBLEMS 
OF THE BASIN RESULT MAINLY FROM IWADEQUATE MUNICIPAL WATER 
SYSTEMS AND DEGRADATION OF SOURCES BY POLLUTION. (KNAPP-USGS) 


Selected Water Resources Datas Clarion River and Red-Bank 
Creek Basinss Northwestern Pennsylvania--Part 2 

Buckwalters Te. Fes Dodges Co Hes Schinere Ge R. 

Geological Surveys Pittsburghs PA. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as P880-104915, Price codes: AOS in paper 
copys A0l in microfiche. Geological Survey wWater-8esources 
Investigations 79-194 July 1979. 135 ps 51 Figs 8 Tabs 8 Ref.s 

Journal Announcement: SWRA1311 

This report presents selected basic data collected during a 


study of the water resources of the Clarion River and 
Redbank Creek basins in northwestern Pennsylvania. 
Hydrologic information including data on aquiferss water 


levelss and yields is presented for 14304 wells. Records for 51 
tprings are also given. The report contains 835 chemical analyses 
of water samples collected from 30 stream sites and 300 analyses 
of water from 196 wells ana 43 springs. Also included are 103 
trace-element analyses. Monthly and annual means of ground-water 
levels for six observation wells are tabulated. Benthic 
invertebrate data from 136 stream sites are listed. Locations of 
data-collection sites are shown on 50 page-size reductions of 
7.S-minute topographic quadrangle maps. (Kosco-USGS) 


Water Resources of tne Clarion River and Redbank Creek basins 
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Buckwalters T. Wee and otherss 1931 
U.S. Geological Survey Water-Resources Investigations 


Chemical quality of surface waters in Pennsylvania 
Dorforse C. Nese ana Andersons P. Wes 1963 
U.S. Geoloyical Survey Water-Supply Paper 1619-wWs 50 p. 


ACIDITY CONTROL IN BALD EAGLE CREEK AND WEST &RANCH 
SUSQUEHANNA RIVERs CLINTON COUNTYs PENNSYLVANIA 

FLIPPOs H. Ne. JR 

GEOLOGICAL SURVEYs HARRISUURGs PA, 

GEOLOGICAL SURVEY OPEN-FILE REPORT,» FEBRUARY 1971. 28 Ps 8 FIGs 
2 REF.e 

Journal Announcement: SWRAOQSO! 

REGRESSION ANALYSIS OF CHEMICAL AND PHYSICAL DATA COLLECTED 
ON BEECH CREEK IN CLINTON COUNTY» PENNSYLVANIA IN TWO 
CURVES THAT RELATE THE CONCENTRATION OF FREE HYDROGEN ION TO THE 
ELECTRICAL SPECIFIC CONDUCTANCE OF THE WATER. THESE CURVES 
PROVIDE A MEANS OF ESTIMATINGs THROUGH USE OF DATA TELEMETERED 
FROM A WATER-QUALITY MONITOR ON BEECH CREEKs THE ACID LOAD IN THE 
STREAM AT ANY TIME, THESE ESTIMATES OF ACID LOADS IN BEECH 
CREEK ENABLE THE OPERATORS OF FOSTER JOSEPH SAYERS DAM ON 
BALD EAGLE CREEK TO RELEASE SUFFICIENT ALKALINE WATER FROM THE 
RESERVOIR TO PREVE'!T FISH KILLS IN LOWER BALD EAGLE CREEK 
THAT COULD BE CAUSED BY THE ACID FROM BEECH CREEK, THE ACID 
CONTENT OF THE WEST 3RANCH SUSQUEHANNA RIVER UPSTREAM FROM THE 
CIty OF LOCK HAVEN USUALLY EXCEEDS THE AMOUNT THAT CAN GE 
NEUTRALIZED BY BALD EAGLE CREEK, HOWEVER, INASMUCH as THE 
ALKALINE CONTENT OF GALD EAGLE CREEK EXCEEDS THE AMOUNT 
REQUIRED TO EFFECTIVELY NEUTRALIZE THE ACIDITY OF BEECH CREEK, 
SOME WATER MAY BE CONSERVED IN THE RESERVOIR FOR THE PURPOSE 
OF IMPROVING THE QUALITY OF THE WEST BRANCH WHEN THE RIVER IS 
UNUSUALLY ACIO. CWOUDARD-USGS) 


Ground-water resourcess Allegheny River basin and part of the 
Lake Erie basins New York 

Frimpters Me. Hee 1974 

Allegheny River Basin Reyional Water Resources Planning Board 
Report A°B-2- 98 D- 


SUMMARY GROUND-wWATER RESOURCES OF ALLEGHENY COUNTY» 
PENNSYLVANIA 

GALLAHERs J.T. 

GEOLOGICAL SURVEYs HARRISBURGs PA, 
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PENNSYLVANIA GEOLOGICAL SURVEYs FOURTH SERIESs WATER RESOURCE 
REPORT 354 1973. 71 Ps 12 FIGs 1 PLATEs 9 TABs 12 REF.e 

Journal Announcement: SWRAU724 

GROUNDWATER IS AVAILABLE IN ALLEGHENY COUNTYs PENNSYLVANIA 
FROM ROCKS OF MONONGAHELAs CONEMAUGH-s AND ALLEGHENY GROUPSs 
AND FROM UNCONSOLIDATED QUATERNARY DEPOSITS. THE WASHINGTON 
FORMATION AND THE MONONGAHELA GROUP ARE NOT IMPORTANT AS 
AQUIFERS. THE CONEMAUGH GROUP CROPS OUT EXTENSIVELY NORTH OF THE 
OHIO AND ALLEGHENY RIVERS AND CONTAINS SOME OF THE MOST 
IMPORTANT AQUIFERS IN THE COUNTY: THE CONNELLSVILLEs MORGANTOWN? 
SALTBURGs BUFFALO AND MAHONING SANDSTONES. THESE FORMATIONS 
ARE GENERALLY PERSISTENT AND WATERBEARING THROUGHOUT THE 
COUNTY,s AND HAVE YIELDS RANGING FROM 1 OR 2 GPM TO 100 GPM. 
THE ALLEGHENY GROUP IS FOUND IW THE NORTHEASTERN PART OF THE 
COUNTRY. WITHIN THIS GROUPs THE MOST IMPORTANT AQUIFERS ARE THE 
FREEPORT SANDSTONEs WHICH YIELOS S$ TO 75 GPM, AND THE 
WORTHINGTON SANDSTONE» WHICH GENERALLY YIELOS ENOUGH WATER FOR 
ALL DOMESTIC NEEDS. WATER SUPPLIES ARE ALSO AVAILABLE FROM 
THE QUATERNARY ALLUVIUMs WHICH YIELOS FROM S$ TG 3000 GPMs 
DEPENDING UPON THE DEGREE OF SORTING BY GRAIN SIZE. GROUNDWATER 
IN THE YOUNGER GEOLOGIC FORMATIONS IS USUALLY LOW IN DISSOLVED 
SOLIOSs WHILE WATER FROM THE DEEPLY BURIED OLDER FORMATIONS Is 
HARD AND SOMETIMES HIGH IN CHLORIODFS AND IRON. DESPITE HEAVY 
GROUNDWATER PUMPAGE IN ALLEGHENY COUNTYs THERE ARE RELATIVELY 
FEW INSTANCES OF OVERDRAFT. USE OF INDUCED INFILTRATION 
HAS ALLOWED HIGH YIELDS AND RELATIVELY CLOSE SPACING OF WELLS. 
DISCHARGE FROM ABANDONED STRIP AND DEEP MINES IS A MAJOR 
SOURCE OF POLLUTION. THE HUNDREOS OF OIL AND GAS WELLS THAT 
WERE DRILLED IN THE COUNTY ARE ANOTHER SOURCE. (KNAPP-USGS) 


Sediment Discharge from Highway Construction Near 
Port Carbons Pennsylvania 

Helms R. Ee 

Geological Surveys Harrisburgs PA, Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB-280 793% Price codes: 413 in paper 
copys A011 in microfiche. water-Resources Investigations 78-35, 
April 1978. 27 pe 19 figs 6 ref.s 

Journal Announcement: SWRA1120 

The effects of highway construction on suspended-sediment 
loads were studied in the upper reaches of the Schuylkill 
River basins Schuylkill Countys Pennsylvanias from April 1975 
to March 1977. From March 1975 to October 19764 4.3 miles of 
State Route 209 was relocated through the upper reaches of the 
basins a mountainous watershed with a drainage area of 27.1 
Square miles. About 16-U00 tons of suspended-sediment was 
discharged from the basin guring the construction. The highway 
construction produced about 8-000 tons or 50 percent of the total 
sediment discharge. Steep slopess the availability of fine coal 
wastes, coal-washing operationss and other land uses inthe 
basin were responsible tor most of the remaining sediment 
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discharge. Seventy percent of ~ne total suspended-sediment 
discharge occurred curing eight storms. (Woodard-USGS) 


Hydrology of Area 34 Eastern Coat Provinces Pennsylvania 

Herbs We Jetzt Shawe Le. Cote orowns 0. E. 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Geological Survey Open-File Report 81-537 (wWRI)s September 
1981. 88 pe 65 Figs 26 Tabs 29 Refs Append.s 

Journal Announcement: SWRA1511 

Hydrologic data are presented for area 3 of the Eastern Coal 
Provinces 4077 square miles of the lower Allegheny River 
basin in western Pennsylvania. Seventy-three streams were 
sampled three times during the 1979 and 1980 water years for 
specific conductances pis aciditys alkalinitys dissolved 
ana total irons dissolved and tctal manganeses, dissolved 
sulfates and dissolved solids. tenthic invertebrate populations 
were determined and botom material samples were analyzed 
for metals. Sixteen streams had pHs aciditys alkalinity, total 
irons total manganeses and dissolved sulfate indicative of 
acid-mine drainage. These streams were most common in. the 
Redbank and B8Blacklick Creek basins and in the Conemaugh and 
lower Kiskiminetas River basins. Benthic invertebrates were not 
found in 11 of 646 streams sampled. An additional 13 streams 
had low benthic invertebrate diversity indices. Low diversity 


indices were most common in the southern part of area 3. Low 
flows mean flows peak flows and flow duration data are 
presented for gaging stations in area 53. Techniques for 
estimating these data for ungaged sites are presented and 
referenced. The functions ofs and access tor the National 
water Data Exchanges National Water Data Storage and 


Retrieval System, and Office of Water Data Coordination 
are explained. (USGS) 


Hydrology of Area Se Eastern Coal Provinces Pennsylvanias 
Marylands and West Virginia 

Herbs We Jer Shawe Le Cot LrOwns DL. EE. 

Geological Surveys Harrisburgs PA, Water Resources Div. 

Geological Survey Open-File Report 81-538 (WRI)s September 
1981. 92 pe 60 Figs 22 Tabs 37 Refs Append.s 

Journal Announcement: SwWRA1511 

Hydrologic data are presented for area S of the Eastern Coal 
Provinces the 74384 square-mile Monongahela River basin in 
western Pennsylvanias western Marylands and north-central west 
Virginia. One hundred thirty-four streams were sampled about 
three times during the 1979 and 1980 water years for specific 
conductances pHs aciditys alkalinity dissolved and total irons 
dissolved and total manganese, dissolved sulfates and 
dissolv:d solids. Benthic invertebrate populations were 
determined and bottom material samples were analyzed (for 
metals. Eleven streams had pHe aciditys alkalinitys total 
irons total manganese, and dissolved-sulfate levels 
indicative of acid=-mine drainage. These streams were most 
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common in the Tygart Valley River basins although indicators of 
acid-mine drainage were found throughout the Monongahela basin. 
No benthic invertedrates were found in 25 of 129 streams 
sampled. Such streams were most common in the Cheat and Tygart 
Valley River basins. Low flows mean flows peak flows and flow 
duration data are presented for gaging stations in area 5. 
Techniques for estimating these data for ungaged sites are 


presented and referenced. The functions ofe and access tos 
the National water Data txchange,s WATSTOREs and indexes to 
water-data activities in coal provinces are presented, 
(USGS) 


HYDROLOGY OF THE PLeE ISTOCENE SEDIMENTS IN THE WYOMING 
VALLEYs LUZERNE COUNTYs PENNSYLVANIA 

HOLLOWELLs J. Re 

GEOLOGICAL SURVEYs HARRISbURGs PA, 

PENNSYLVANIA GEOLOGICAL SURVEY WATER RESOURCE REPORT 28% 
4TH SERIESs 1971. 77 Pe 16 FIGs & PLATEs 7 TABs 27 REFs APPEND.» 

Journal Announcement: SwWRAUSOS 

THICK ACCUMULATIONS OF GLACIAL TILLs OUTWASH DEPOSITSs AND 
LAKE DEPOSITS UNDERLIE THE WYOMING VALLEY IN LUZERNE COUNTYs 
PENN. OUTWASH ODEPCSITS OF SAND AND GRAVEL OVERLYING THE LAKE 
DEPOSITS YIELD AS MUCH AS 14200 GPM, THE GLACIAL DEPOSITS 
BENEATH THE VALLEY FLOOD PLAIN CONSTITUTE THE MOST 
IMPORTANT AQUIFER IN THE WYOMING VALLEY. THE AGQUIFER Is USED 
ONLY FOR IRRIGATION AT PRESENT, RECHARGE TO THE AQUIFER» MAINLY 
FROM PRECIPITATIONs IS ESTIMATED TO BE 15 INCHES PER YEAR, 
NATURAL DISCHARGE FRIM THE GLACIAL DEPOSITS IS MAINLY BY 
SEEPAGE INTO THE STREAMS. OVER 1 BILLION GPD OF GROUNDWATER 
PROBABLY COULD BE OSTAINED BY PUMPING WELLS PLACED NEAR THE 
RIVER AND INDUCING WATER INTO THE AQUIFER FROM THE SUSQUEHANNA 
RIVER. THE INFILITRATION WATER wOULD HAVE A RELATIVELY CONSTANT 
TEMPERATURE? QUALITYs AND QUANTITY ADEQUATE FOR MUNICIPAL OR 
INDUSTRIAL USE. THE GROUNDWATER IN THE GLACIAL DEPOSITS IS 
PREDOMINANTLY OF THE CALCIUM BICARBONATE=SULFATE TYPEs HIGH IN 
DISSOLVED SOLIOSs AND HARD. LCLOCALLYs THE QUALITY IS AFFECTED 
ADVERSELY BY SURFACE DEPOSITS oF MINE WASTE WHICH 
CONTRIBUTE LARGE QUANTITIES OF LEACHED CALCIUMs IRONs AND 
SULFATE IONS TO THE GROUNDWATER, (WOODARD =-USGS) 


Hyorology of the abandoned coal mines in the Wyoming Valleys 
Pennsylvania 

Hollowells J. Rese 1974 

Open-File Report 74-2374 1974, 47 p. 6 figs 3 tabsse 5 refs 
Append. 75-02128. 


GROUND=-WATER RESOURCES OF LACKAWANNA COUNTYs PENNSYLVANIA 

HOLLOWELLs Je Ree KOLCSTERs HH. CE. 

SUSQUEHANNA RIVER BASIN COMMISSION, HARRISBURGs PA. AND 
PENNSYLVANIA STATE GEOLOGICAL SURVEYs HARRISBURG, 

PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES-s 
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HARRISBURG WATER RESOURCES KEPORT 414 1975. 106 Ps 26 FIGs 3 
PLATEs ¢0O TAtse 28 REF. es 

Journal Announcement: SWRAO9SUS 

LACKAWANNA COUNTY COMPRISES AN AREA OF ABOUT 450 S@ MI IN 
NORTHEASTERN PENNSYLVANIA, THE COUNTY IS BISECTED BY THE 
LAKAWANNA VALLEYs PART OF A STRUCTURAL BASIN CONTAINING’ THE 
NORTHERN ANTHRACITE FIELD. SINCE 196% SUBURBAN DEVELOPMENT HAS 
CREATED A DEMAND FOR GROUNDWATER SUPPLIES. THE PRINCIPAL 
AQUIFER IS THE CATSKILL FORMATION, OTHER AQUIFERS ARE UTILIZEDs 
BUTs BECAUSE OF THEIR SMALL AREAL EXTENTs THEY ARE RELATIVELY 
UNIMPORTANT. GROUNDWATER OCCURS MAINLY IN BEDDING PLANES, 
JOINTS» FAULTS» AND OTHER FRACTURES IN THE ROCKS. WELLS 
DRILLED INTO THE FRACTURED ROCK AQUIFER HAVE YIELOS THAT RANGE 
FROM A HALF GALLON TO 300 GPM. WELLS DRILLED IN VALLEYS HAVE A 
MEDIAN YIELD OF SO GPRse wWHICH IS ABOUT 40 TIMES THAT OF HILLTOP 
AND HILLSIDE WELLS. WATER FROM MOST WELLS TAPPING THE CATSKILL 
FORMATION IS OF 600D QUALITY. IT IS LOW IN DISSOLVED 
SOLIDS AND IS PRIMARILY A BICARBONATE-TYPE WATER. MINE 
DRAINAGE ENTERS THE LACKAWANNA RIVER AT NUMEROUS POINTS ALONG 
ITS COURSE IN LACKAWANNA CUUNTY,. DISSOLVED-SOLIOS 


Ground-Water Quality and Data on Wells and Springs in 
Pennsylvanias Volume Li--Susquehanna and Potomac River Basins 

Koesterse H. Ee? Millers DO. R. 

Geological Surveys Harrisourgs PA. Water Resources Div. 

Available from OFSSs USGS. Box 254254 Fed. Ctr. Denvers CO 
80225. Paper copy $17.254 Microfiche $3.50. Geological Survey 
Open-File Report 81-3294 Marchs 1982. 131 pe 16 Figs 16 Tabs 2 
Retf.s 

Journal Announcement: SwWRA16046 

Volume II of the Ground-Water Quality and Data on Wells and 


Springs in Pennsylvania presents ground-water quality and 
physical data on about 14400 welis and springs in the 
Susquehanna and Potomac River basins in Pennsylvania. 
Locations are shown on site-location maps derived from the 


hydrologic unit MaDe. Codes showing the geologic age and 
@aquifer are provideac. (USGS) 


Ground-Water Quality anda Data on Wells and Springs in 
Pennsylvanias Volume []lI--Delaware River Basin 

Koesters He. Es Millers DO. R, 

Geological Surveys Harrisburgs PA, Water Resources Div. 

OFSS USGS. Box 25425 Fed. Ctr. DBDenvers CO 80225. Paper 
copy $14.75 Microfiche 43.50. Geological Survey Open-File 
Report 81-3304 Marches, 1982. 111 pe 9 Figs 9 Tabs 2 Ref.es 

Journal Announcement: SWRA1604 

Volume III of the Ground-Water Quality and Data on Wells and 


Springs in Pennsylvania presents ground-water quality and 
physical data on about 14250 wells and springs in the Delaware 
River basin in Pennsylvania. Locations are shown on 


site-location maps derived from the hydrologic unit map. Codes 
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showing the geologic age anc aquifer are provided. (USGS) 


Ground-Water Quality ana Data on wells and Springs in 
Pennsylvanias Volume I--Ohio and St. Lawrence River Basins 

Koesters H. Es Millers DD. R. 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. (Ctr. Denver 
co 802254 Price: $12.00 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 80-1119 November 
1980. 95 pe 15 Figs 15 Tabs 2 Ref.s 

Journal Announcement: SWRAI414 

Volume I of the Groundwater Quality and Data on wells and 


Springs in Pennsylvania presents groundwater quality and 
physical data on about 14200 well ard spring sites in the Ohio 
ano St. Lawrence River basins. Locations are shown on 


site-location maps derived from the hydrologic unit map. Codes 
showing the geologic age and aquifer are provided. (USGS) 


WATER QUALITY AND DISCHARGE OF STREAMS IN THE LEHIGH 
RIVER BASINse PENNSYLVANIA 

MCCARRENs EDWARD F.7 KEIGHTONs WALTER 8. 

GEOLOGICAL SURVEYs WASHINGTONs O.C. DCs 20402 — PRICE 
$0.35. GEOL SURV WATER=-SUPPLY PAP 1879-H, P HI-HS8Bs, 1969. 48 Pe 
11 FIGs 6 TABs 12 REF.e 

Journal Announcement: SwWRA0O306 

THE LEHIGH RIVERs 100 MILES LONG, IS THE SECOND LARGEST 
TRIBUTARY TO THE DELAWARE RIVER, IT DRAINS 14364 SQ MI IN G 
PHYSIOGRAPHIC PROVINCES. THE LEHIGH RIVER BASIN INCLUDES 
MOUNTAINOUS AND FORESTED AREAS» BROAD AGRICULTURAL VALLEYS 
AND AREAS OF URBAN AND INDUSTRIAL DEVELOPMENT, IN THE HEADWATERS 
THE WATER IS OF GOOD QUALITY AND HAS A LOW CONCENTRATION oF 
SOLUTES.~« DOWNSTREAMs SOME TRIBUTARIES RECEIVE COAL=-MINE DRAINAGE 
AND BECOME ACIDIC? OTHERS DRAIN AREAS UNDERLAIN BY LIMESTONE 
AND ACQUIRE ALKALINE CHARACTERISTICS. . THE ALKALINE STREAMS 
NEUTRALIZE AND OILUTE THE ACID MINE WATER WHERE THEY MIX. THE 
DISSOLVED-OXYGEN CONTENT OF RIVER WATER, WHICH IS HIGH IN THE 
UPPER REACHES OF THE STREAMse IS REDUCED IN THE LOWER REACHES 
BECAUSE OF LOWER TURBULENCE, HIGHER TEMPERATURE, AND THE 
RESPIRATION OF ORGANISMS. MOST OF THE RIVER WATER REQUIRES 
ONLY MODERATE TREATMENT FOR INDUSTRIAL USE AND PUBLIC 
DISTRIBUTION THROUGHOUT THE LEHIGH RIVER VALLEY. AT TIMESs 
PKOWEVERs SOME SEGMENTS OF THE MAIN RIVER AND ITS TRIBUTARIES 
TRANSPORT INDUSTRIAL WASTES AND ACID COAL“MINE DRAINAGE. SINCE 
MAY 1966 AN INSTRUMENT INSTALLED BY THE U.S. GEOLOGICAL SURVEY 
AT EASTONs PAwe HAS CONDUCTANCEs TEMPERATURE + AND DISSOLVED 
OXYGEN CONTENT. STREAMFLOW AND WATER QUALITY DATA ARE TABULATED, 
(KNAPP =-USGS) 


SUMMARY GROUND-WATER RESOURCES OF CLARION COUNTYs PENNSYLVANIA 
NEWPORTs T. Ge 
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GEOLOGICAL SURVEYs HARRISUURGs PA. WATER RESOURCES OIV. 

PENNSYLVANIA GEOLOGICAL SURVEY BULLETIN wW32s 1973. 42 Pe 6 FIGs 
1 PLATEs 7 TABse 9 REF.e 

Journal Announcement: SwWRAU704 

THE GEOLOGIC FORMATIONS IN CLARION COUNTY, PENNSYLVANIA, 
RANGE FROM THE MISSISSIPPILAN POCONO GROUP TO QUATERNARY 
ALLUVIUM ALONG SOME OF THE MAJOR STREAMS, DATA FROM MORE THAN 70 
wELLS DRILLED IN THE COUNTY INDICATE THAT THE HIGHEST 
GROUNDWATER YIELOS ARE OBTAINED FROM AQUIFERS IN THE POCONO 
GROUP AND IN THE ALLUVIUM DEPOSITS. WATER IN THE SANDSTONE AND 
LIMESTONE AQUIFERS OF THE CONSOLIDATED ROCKS OCCURS IN PORE 
SPACES AND IN SECONDARY OPENINGS SUCH AS FRACTURES AND SOLUTION 
CHANNELS. YIELOS FROM SANOSTONE IN THE POCONO GROUP VARY WIDELY, 
DEPENDING ON THE AMOUNT OF SHALE INTERBEDDED. YIELDS OF LESS 
THAN 50 GPM TO OVER SU0 GPM HAVE BEEN REPORTED. IN THE 
POTTSVILLE GROUP, THE AVERAGE YIELD IS 28 SPMs BUT IF THE WELLS 
PENETRATE BOTH THE UPPER AND LOWER SANDSTONE MEMBERS, THE YIELD 
MAY BE MUCH HIGHER. [THE SANOSTONE AND LIMESTONE MEMBERS OF THE 
ALLEGHENY GROUP ARE RELIABLE SOURCES OF SMALL TO MODERATE 
AMOUNTS OF GROUNDWATER AND WILL YIELD ADEQUATE AMOUNTS FOR 
DOMESTIC USE AT ALMOST ANY LOCATION URILLED. EXCESSIVE IRON IS 
THE MAIN WATER QUALITY PROBLEM IN GROUNDWATER OF CLARICN 
COUNTY. GROUNDWATER IN THE DEEPER AQUIFERS IS GENERALLY HIGHLY 
MINERALIZEO. IN SOME (WOODWARD-USGS) 


Summary Ground-Water Resources of Luzerne Countys Pennsylvania 

Newport, Te Ge 

Geological Surveys Harrisburge PA. Water Resources Div. 
Resources Report 404 1977, 63 ps 10 fige 1 plates 5S tabs 21 ref.s 

Journal Announcement: SWRA1101 

The geologic units in Luzerne Countys Pa.se include the 
unconsolidated Quaternary vepositss the Pennsylvania Llewellyn 
and Pottsville Formations; the Mississippian Mauch Chunk and 
Pocono Formations: and the Devonian Catskill Formations 
marine bedss and Hamilton Group. Ground water occurs largely in 
the pore spacess secondary openingss and solution channels in 
the consolidated rocks. In the alluvium deposits along the 
Susquehanna Rivers yields of over 14000 gpm have been 
reported from wetls. The Llewellyn Formations marine beds-s 
and Hamilton Group are the poorest of the bedrock aquifers. well 
yields range from less than 1 to 50 gpm and water is of poor 
quality. In the other bedrock aquiferss well yields range from 2 
to 325 gpms and most wells produce soft water of good 
quality. Well-water samples collected outside of the mined areas 
were of acceptable quality. Ground water in the vicinity of 
the coal mines is yeneraly high in iron and sulfate. There is 
no known overdraft of ground water anywhere in the countys 
except in the vicinity of active miness where the water table 
is being lowered to facilitate mining. The locations of sources 
of pollutions such as sanitary landfills and septic tankss are a 
major factor in the selection of well sites. The discharge 
from abandoned strip and deep mines is a major source of 
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pollution. (wWoodard-USGS) 


SUMMARY GROUND-wATER RESOURCES OF WASHINGTON COUNTY s 
PENNSYLVANIA 

NEWPORTs T. G. 

GEOLOGICAL SURVEYs HARRISBURGs PA, 

PENNSYLVANIA GEOLOGICAL SURVEYs FOURTH SERIESs WATER RESOURCE 
REPORT 38+ 1973. 32 Pe 5S Flése 6 TABse 12 REF.e 

Journal Announcement: SWRAU724 

GROUNDWATER IS AVAILABLE IN WASHINGTON COUNTY, PENNSYLVANIA, 


FROM ROCKS OF THE PENNSYLVANIAN MONONGAHELA AND 
CONEMAUGH GROUPS,» THE PERMIAN-PENNSYLVANIAN WASHINGTON 
FORMATION, THE PERMIAN GREENE FORMATION, AND FROM 


UNCONSOLIDATED QUATERNARY DEPOSITS. THE ALLUVIUM IS GENERALLY 
PERMEABLE AND-s WHEN SATURATEDs WILL YIELD MODERATE TO LARGE 
SUPPLIES OF WATERs DEPENDING UPON THE DEGREE OF SORTING BY GRAIN 
SIZE. GROUNDWATER IN A BEDRUCK OCCURS LARGELY IN SECONDARY 
OPENINGSs SUCH AS JOINT PLANES OR SOLUTION OPENINGS. THE GREENE 
FORMATION AND THE MONONGAHELA GROUP ARE POOR WATERBEARERS 
BECAUSE OF THE SMALLNESS AND SCARCITY OF FRACTURES, THE 
WASHINGTON FORMATION CROPS OUT EXTENSIVELY IN THE COUNTYs BUT 
IS ALSO A POOR WATERBEARER, THE CONEPMAUGH GROUP CROPS OUT 
IN THE EXTREME NORTHERN PART OF THE COUNTY AND ALONG SOME STREAM 
VALLEYS IN OTHER PARTS OF THE COUNTY. THIS GROUP IS A SOURCE 
OF SMALL TO MODERATE SUPPLIES OF WATER? THE MEDIAN YIELD IS § 
GPM. EXTREMES IN QUALITY ARE DUE TO SOTH MANMADE AND NATURAL 
CAUSES. THE MOST COMMON UNDESIRABLE CONSTITUENT OF THE 
GROUNDWATER IS IRON. WATER ORILLED IN AQUIFERS TOO FAR BELOW THE 
LEVEL OF THE MAJOR ODRAINAGE SYSTEMS SHOWS EXCESSIVE 
MINERALIZATION, THERE IS NO KNOWN OVERDRAFT OF WATER IN 
WASHINGTON COUNTY. THE GREATEST WATER PROBLEM IN THE COUNTY Is 
POLLUTION OF THE WATER RESOURCES BY DRAINAGE FROM COAL-FINING 
OPERATIONS. OIL AND GAS WELLS THAT WERE ABANDONED BUT NOT 
PROPERLY PLUGGED ARE ANOTHER SOURCE OF GROUNDWATER POLLUTION, 
(KNAPP-USGS) 


SUMMARY GROUND=<WATER RESOURCES CF WESTMORELAND COUNTYs 
PENNSYLVANIA 

NEWPORTs T. G. 

GEOLOGICAL SURVEYs HARRISBURGs PA. 

PENNSYLVANIA GEOLOGICAL SURVEYs FOURTH SERIES» WATER RESOURCE 
REPORT 374 1973. 49 Po 9 FIGs 1 PLATEs 6 TABs 12 REF.e 

Journal Announcement: SwRAO726 

GROUNDWATER IS AVAILABLE IN WESTMORELAND COUNTYs PENNSYLVANIAs 
FROM ROCKS RANGING IN AGE FROM THE MISSISSIPPIAN POCONO GROUP TO 
QUATERNARY ALLUVIUM. THE ALLUVIUM GVERLIES BEDROCK IN THE 
MAJOR STREAM VALLEYS IN THE COUNTY, THE YIELOS OF WELLS DRILLED 
FROM 15 TO 85S FEET IN THE ALLUVIUM RANGE FROM 15 TO 700 GPM 
AND AVERAGE 230 GPM, OF THE CONSOLIDATED AQUIFERS-s THE 
PENNSYLVANIAN CONEMAUGH AND ALLEGHENY GROUPS YIELD SMALL TO 
MODERATE SUPPLIES OF WATER, THE POTTSVILLE GROUP HAS 
YIELOS OF 20 10 S00 GPMs DEPENDING ON WHETHER THE WELLS 
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PENETRATE THE FULL THICKNESS OF THE SANDSTONE, THE 
MISSISSIPPIiAN POCONO GROUP IS DEEPLY BURIED THROUGHOUT MOST OF 
THE COUNTYs 6UT IN ITS OUTCROP AREAS THERE ARE MANY HILLSIDE 
SPRINGS WHICH YIELO S 10 100 GPM. MANY SAMPLES ARE HIGH IN 
IRON CONTENT. IN THE WESTERN PART OF THE COUNTYs SALTWATER IS A 
PROBLEM IN ANY WELL DEEPER THAN SO TO 100 FEET. THE AMOUNT 
OF GROUNDWATER USED FOR MOST PURPOSES HAS PROBABLY DECREASED DUE 
TO IMPROVED PLANT DESIGN AND TO THE USE OF MORE EFFICIENT 
MANUFACTURING TECHNIQUES. SINCE THERE IS RELATIVELY LITTLE USE OF 
GROUNDWATER IN THE COUNTYs THERE IS NO KNOWN OVERDRAFT. THE 
GREATEST WATER PROBLEM IN THE COUNTY IS THE CONTAMINATION OF 
WATER RESOURCES bY DRAINAGE FROM™ COAL-MINING OPERATIONS, 
OTHER SOURCES OF POLLUTION ARE THE NUMEROUS OIL AND GAS WELLS 
THAT WERE ABANDONED BuT NOT PROPERLY PLUGGED. 
(KNAPP-USGS) 


WATER RESOURCES INVESTIGATIONS IN THE SUSQUEHANNA RIVER BASIN 

PAGEs Le Ves SEABERs Pe. R. 

GEOLOGICAL SURVEYs HARRISBURGs PA, 

PENNSYLVANIA DEPARTMENT OF FORESTS AND WATERS TECHNICAL 
BULLETIN NO 24 1970. 1 SHEETs 2 TABs 1 MAP.e 

Journal Announcement: SwWRAUSOU2 

ACTIVE AREAL PROJECTS IN THE SUSQUEHANNA RIVER BASIN OPERATED 
BY THE U.S. GEOLOGICAL SURVEY (WROD) IN COGPERATION WITH OTHER 
AGENCIES ARE SHOwN ON THIS HYDROLOGIC ATLAS AS FOLLOWS: (CA) 
HYDROLOGY AND SEDIMENTATION OF THE COREY CREEK AND ELK RUN 
WATERSHEDS; (8) SURFACE=-WATER QUALITY OF THE WEST BRANCH 
SUSQUEHANNA RIVER BASING (Cc) ACIDITY OF BEECH CREEK; 
(0D) SURFACE=-WATER QUALITY OF THE WEST BRANCH SUSQUEHANNA BASIN IN 
THE VICINITY DANVILLEs PALF CFIHYDROLOGY AND SEDIMENTATION OF 
THE BIXLER RUN WATEKRSHEOF (G6) WATER RESOURCES OF THE SWATARA 
CREEK BASIWZ (H) GEOLOGY AND HYDROLOGY OF THE MARTINSBURG SHALE 
IN CENTRAL DAUPHIN COUNTYs PA.s (1) VARIATIONS IN THE CHEMICAL 
CHARACTER OF THE SUSQUEHANNA RIVER AT HARRISBURG, PA. (Jj) 
HYDROLOGY OF LIMESTONES IN THE LEBANON VALLEY, (K) HYDROLOGY OF 
THE NEW OXFORD FORMATION IN ADAMS AND YORK COUNTIESs PALF CL) 
HYDROLOGY OF THE NEW OXFORD FORMATION IN LANCASTER COUNTY» PA,? 
(Mm) HYDROLOGY oF THE CARBONATE ROCKS OF THE LANCASTER 
QUADRANGLE-s LANCASTER COUNTY», PA.; (N) HYDROLOGY OF THE 
METAMORPHIC AND IGNEOUS kKOCKS OF CENTRAL CHESTER COUNTYs PA,; 
AND (0) RECONNAISSANCE OF THE CHEMICAL QUALITY OF MARYLAND 
STREAMS, LISTED ARE 150 SELECTED REPORTS DEVOTED EXCLUSIVELY TO 
OR CONTAINING DATA UN WATER IN THE SUSQUEHANNA RIVER BASIN, 
(WOODARD=-USGS) 


SUMMARY GROUND-aATER RESOURCES OF ARMSTRONG COUNTY, 
PENNSYLVANIA 

POTH,s C. We 

GEOLOGICAL SURVEYs HARRISUURGs PA, 

PENNSYLVANIA GEOLOGICAL SURVEYs FUURTH SERIESs WATER RESOURCES 
REPORT 344 1973, 38 Pv 6 FIGs 1 PLATEs 7 TABs 27 REF oe 
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Journal Announceszent: SwWRAU726 

GROUNDWATER OCCURS IN ARMSTRONG COUNTYs PENNSYLVANIA iN 
UNCONSOLIDATED CEPOSITS ALONG THE STREAM VALLEYSs ESPECIALLY FRE 
ALLEGHENY KIVERs AWD IN FRACTURES IN THE GEDROCK, YIELOS OF 
WELLS IN THE UNCINSOLIDATED DEPOSITS AVERAGE ABOUT 400 GPM AND 
YIELOS AS HIGH AS 141300 GPM HAVE BEEN REPORTED. wELLS ORILLED 
INTO THE BEDROCK YIELD CONSIOLRABLY LESS WATER THAN THOSE IN THE 
UNCONSOLIDATED MATERIAL. THE AVERAGE YIELD OF WELLS IN THE 
BEDROCK IS ABOUT 25 GPMs ALTHOUGH SOME WELLS YIELD LESS THAN 1 
GPM AND SOME AS MUCH AS 350 GPF. THE WATER IS GENERALLY 
HARD AND HIGH IN CALCIUMs MAGNESIUMs SULFATEs AND IRON, WATER 
FROM DEEPLY BURIED ROCKS Is ALSO HIGH IN CHLORIDE. THERE IS NO 


KNOWN OVERDRAFT OF GROUNDWATER, BUT OVERDRAFT IS POSSIALE IN 
THE FUTURE. THE LOCATIONS OF SOURTES OF POLLUTIONs SUCH 
AS SANITARY LANUFILLS AND SEPTIC TANKS» ARE A MAJOR FACTOR I" 
THE SELECTION OF WELL SITES. THE CHIEF WATER PROBLEM IS 


CONTAMINATION BY DRAINAGE FROM COAL-MINING OPERATIONS, OTHER 
SOURCES OF CONTAMINATION ARE THE HUNDREDS OF OIL AND GAS WELLS 
THAT WERE ABANDONED sSUT NOT PROPERLY PLUGGED. THE CASINGS HAVE 
BEEN REMOVED OR ARE SEVERELY CORRODEDs ALLOWING SALTWATER TO 
RiSE IN THE BOREHOLES AND CONTAMINATE SHALLOW FRESHWATER 
AQUIFERS. (KNAPP-USGS) 


SUMMARY GROUND-WATER RESOURCES OF BEAVER COUNTYs PENNSYLVANIA 

POTH, Ce We 

GEOLOGICAL SURVEYs HARRISBURGs PA, 

PENNSYLVANIA GEOLOGICAL SUKVEYs FOURTH SERIESe WATER RESOURTE 
REPORT 394 1973. 39 Pe & FIGs 1 PLATEs 7 TABse 22 REF Le 

Journal Announcement: SWRAG726 

GROUNDWATER IS AVAILABLE IN BEAVER COUNTYs PENNSYLVANIA, FROM 
ROCKS OF THE PENNSYLVANIAN MONONGAHELAs CONEMAUGHs ALLEGHENYs 
AND POTTSVILLE GROUPS AND FROM UNCONSOLIDATED QUATERNARY 
DEPOSITS. GROUNDWATER OCCURS LARGELY IN THE UNCONSOLIDATED 
QUATERNARY ALLUVIAL DEPOSITS THAT ARE PRESENT AS TERRACES 
AND MODERN FLOOD PLAINS ALONG THE MAJOR STREAMS OF THE 
COUNTY. YIELOS OF OVER 1000 GPM HAVE BEEN REPORTED FROM 
WELLS ORILLED IN THESE ALLUVIAL DEPOSITS. SMALL SUPPLIES OF 
WATER ARE ALSO AVAILABLE IN THE BEDROCKs BUT THE WATER Is 
GENERALLY OF POOR QUALITY. MOST OF THE WATER IS OF ACCEPTAHLE 
QUALITY. THE WATER 1S GENERALLY HIGH IN IRONs AND MUCH OF THE 
CEDROCK BELOW SEVERAL HUNDRED FEET MAY CONTAIN SALTWATER, THERE 
IS NO KNOWN OVERDRAFT OF GROUNDWATER ANYWHERE IN THE COUNTY, THE 
LOCATIONS OF SOURCES OF POLLUTIONs SUCH AS SANITARY 
LANDFILLS AND SEPTIC TANKSs ARE A MAJOR FACTOR IN THE SELECTION 
OF WELL SITES, THE DISCHARGE FROM ANANDONED STRIP AND DEEP 
MINES 1S A MAJOR SOURCE OF POLLUTION, OIL AND GAS WELLS THAT 
WERE ABANDONED AND NOT PROPERLY PLUGGED ARE ANOTHER SOURCE 
OF POLLUTION. (KNAPP-USGS) 


SUMMARY GROUND<WATER RESOURCES OF BUTLER COUNTYs PENNSYLVANIA 
POTH,s C. We 
GEOLOGICAL SURVEYs HARRISUURGs PA, 
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PENNSYLVANIA GEOLOGICAL SURVEYs FOURTH SERIESs WATER RESOURCES 
REPORT 36, 1973. 469 Pe & Fl&se 1 PLATEs 7 TABse 27 REFae 

Journal Announcement: S#kAU724 

GROUNDWATEX IS AVAILABLE IN UWUTLER COUNTY s PENNSYLVANIA FROM 
ROCKS OF THE M™ISSISSIPPIAN POCONO GROUP, THE PENNSYLVANIAN 
CONE*“AUGHs ALLEGHENYs AND POTTSVILLE GROUPS. AND FROM 
UNCONSOLIDATEDO QUATERNARY DEPGSITS. THE QUATERNARY OUTWASH 
DEPOSITS AND SOME OF THE WUATERNARY LACUSTRINE DEPUSITS ARE 
HIGHLY PERMEABLE AND ARE CAPABLE OF YIELDING 100 GPM OR MORE TO 
WELLS. ROCKS OF THE CONEPAUGH GROUP UNDERLIE AsouT 
TWO-THIRDS OF THE CUUNTY, REPORTED YIELOS OF WELLS IN THE 
CONEMAUCH RANGE FROM LESS THAN S GPM TU MORE THAN 100 GPM; 
ABOUT HALF OF THE #wELLS YIELD 20 GPM OR MORE, THE ALLEGHENY 
GROUP CROPS OUT IN THE NORTHERN HALF OF THE COUNTY AND ALONG THE 
MAJOR STREAM VALLEYS THROUGHOUT THE COUNTY. THIS GROUP IS 
CAPABLE OF SUPPLYING MODERATE AMOUNTS OF WATER TO wWELLS. YIELOS 
RANGE FROM LtSS THAN S GPM TO NORE THAN 100 GPM, AND ABOUT HALF 
THE WELLS YIELO $0 GPM OR MORE] THE POTTSVILLE GROUP CROPS 
cut ALONG THE MAJOR STREAM VALLEYS IN THE NORTHERN PART OF THE 
COUNTY. YIELOS OF wELLS IN THE FOTTSVILLE RANGE FROM LESS THAN 
5 GPM TO MORE THAN 300 GPM, AND AVERAGE 36 GPM, THE BURGOON 
SANOSTONE OF THE POCONO GROUP CCCURS IN THE NORTHEASTERN PART OF 
THE COUNTY ALONG THE ALLEGHENY RIVER AND THE LOWER REACHES OF 
BEAR CREEK. IT IS AN EXCELLENT SQUIFER; REPORTED YEILOS 
RANGE FROM 9 TO 26U GPM AND AVERAGE 8&2 GPM. HIGH IRON CONTENT IS 
THE MAIN WATER QUALITY PRUSLEM IN THE COUNTY. THERE IS NO 
KNOWN OVERDRAFT OF GROUNDWATER, THE LOCATIONS OF SOURCES OF 
POILLUTIONs, SUCH AS SANITARY LANDFILLS AND SEPTIC TANKS» ARE A 
MAJOR FACTOR IN THE SELECTION OF WELL SITES. THE DISCHARGE FROM 
ABANDONED STRIP AVO OEFEP MINES IS A MAJOR SOURCE OF POLLUTION. 
OIL AND GAS WELLS THAT WERE ABANDONED AND NOT PROPERLY PLUGGED 
ARE ANOTHER SOURCE UF POLLUTION. CKNAPP-USGS) 


tffects of Strip Mining the Abandoned Deep inna S Mine on the 
Hydrology of Baub Creeks Tioya Countys Pennsylvania 

Reeds Le. As 

Geolugical Surveys Harrisburge PA. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PBEI1-12135574 Price codes: AUS in paper 
copys A0l in microfiche. Geological Survey dater-Resources 
Investigations 80-53, Augusts 1980. 41 ps 16 Figer 13 Tabs 8 Ref.s 

Journal Announcement: SWRAI4615 

Daylighting (strip mining of coal seams previously deep mined) 
operations ere beiny conducted on the Anna S Mines that underlies 
about 850 acres that are drained by three major discharyes. 
The Hunter Orift drains «nh underground area of about 400 


acres-s the Anna S$ 1 main entrys an area of 330 acress and 
Mitchel 2 discharge an area of about 120 acres. As of August Te 
1979-4 about 55 ecres .154) had been daylighted in the Hunter 


Drift basins about 15 acres (5%) in the Anna S$ main entry basin 
and about 30 acres (25%) in the Mitchel basin. The acidity 
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of the Mitchel 2 discharce changed the mosts from 176 milligrams 
per liter (Cas Caco) in 1975-76 0 14190 in 1978-79, en 
increase of 580%. The acidity of the Hunter Orift discharge 
increased from 348 milligrams per liter during 1975-76 to 710 
milligrams per liter during 1978-794 an increase of 100%, The 
acidity of Anna S$ 1 tncreasevd abdbcut 45%. (USGS) 


WATER RESOURCES INVESTIGATIONS IN THE UPPER OHIO RIVER BASIN 

ROSSOWs Cy Jer COLL se Me. B. IR 

GEOLOGICAL SURVEYs HARRISUURGs PA, 

PENNSYLVANIA DEPARTMENT OF FORESTS AND WATERS TECHNICAL 
BULLETIN NO 14 1970. 1 SHEETs 2 TABs 1 MAP.e 

Journal Announcement: SwWRAUSO2 

ACTIVE AREAL PROJECTS IN THE UPPER OHIO RIVER GASIN OPERATED BY 
THE U. Se GEOLOGICAL SURVEY (WROD) LARGELY IN COOPERATION WITH 
OTHER AGENCIES-s ARE SHOWwh ON THIS HYDROLOGIC ATLAS AS 
FOLLOWS: (A) GROUND-WATERK RESOURCESs ALLEGHENY RIVER BASIN AND 
PART OF THE LAKE ERIE BASING NEw YORK; (8) SURFACE-WATER 
RESUURCES OF THE ALLEGHENY RIVER BASIN AND PART OF THE LAKE ERIE 
BASIN,» NEW YORK? (CC) CHEMICAL QUALITY OF STREAMSs ALLEGHENY 
RIVER BASINse NEW YORK, (€0) GEOLOGY AND GROUND-WATER RESOURCES OF 
WESTERN CRAWFORD COUNTY; (€) GEOLOGY AND GROUND-WATER 
RESOURCES OF THE SHENANGO AND STONERORO QUADRANGLES; (Ff) 
INVESTIGATION oF PRINCIPAL AQUIFERS IN NORTHEASTERN OHIO; 
AND (G) ROARING CREEK=-GRASSY RUN ACIO MINE DRAINAGE 
INVESTIGATIONS OR CONTAINING DATA ON WATER IN THE OHIO RIVER 
BASIN AND 65S SELECTED REFERENCES ON HYDROLOGY. CWOODARD-USGS) 


Hydrology of Area 44 Eastern Coal Provinces Pennsylvanias Ohios 
ano West Virginia 

ROths De Kee Engelke, M. de Jr 

Geological Surveys Columbuss OH. Water Resources Div. 

Geological Survey Open-File Report 81-343 (WRI)Ds July-s 1981, 
62 pe 41 Rete 3 Append.s 

Journal Announcement: SwRA1511 

Area 5 (one of the 2464 hydrologic areas defining the 
Eastern Coal Province) is located at the northern end of the 
Eastern Coal Province in eastern Ohios northern West Virginias 
and western Pennsylvania. It is part of the upper Ohio River 
basins which includes the Beavers Mahonings and Shenango 
Rivers. The area is underlain by rocks of the Pottsville, 
Alleghenys Conemaughs Monongahela Groups (Cor Formations) and 
Dunkard Group. Area & has a temperate climate with an annual 
average rainfall of 38 tao 42 Inches,s most of its area is 
covered by forest. The soils have a high erosion potential where 
the vegetation cover 18 removed. In response to Public Law 
95-87, 132 sites were added to the existing surtace-water 
Gata-collection network in area 4&4, At these added sites, 


collected data includes discharges water qualitys sediments 
anc biology. The data ere available fror computer storage 
through the National Water Oata Exchange (NAWDEX) or the 
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published annual water Resources Data reports for Ohios 
Pennsylvanias and west VYirginia. Hydrologic problems related to 
mining are: (1) Erosion and increased sedimentations and (2) 
Gegradation of water quality. Erosion and sedimentation 
are associated chiefly with surface mining. Sediment yields 
increase drasticaily when vegetation 1s removed from the 
highly erosive soils. Degradation of water quality can be caused 
by acid-mine drainage from underground and surface mining. More 
than half the acid-mine drainage effluent in area 4 comes from 
underground mines. The rest seeps from abandoned surface mines. 
Usually in reclaimed surface mines the overburden is replaced in 
such a short time after the coal is taken out that oxidation of 
acid-forming mineralss commonly pyrite or marcasites 1s not 
complete or is neutralized by tne buffering action of 
calcereous minerals in the soils. (USGS) 


Geology and Groundwater Resources of Western Crawford County, 
Pennsylvania 

Schiners G. Ret Gallahers J. T. 

Geological Surveys Harrisburgs PA, Water Resources Div. 

Pennsylvania Geological Surveys Fourth Seriess hater Resource 
Report 464 1979. 103 pe & Figs 3 Platess 6 Tabs 31 Ref. 

Journal Announcement: SwWRA1506 

This report provides the necessafy information on ground 
water (well water) to estimate with reasonable accuracy the 
casifg requirementss potential yields and quality of water 
yielded by wells drilled in western Crawford Countys Pa. It 
should also help to understand why some wells are better than 
others nearbyse even though they have the same depth. The report 
can be used a$$ a guide by water managerss well drillerss and 
homeowners to help choose sites for maximum yield. The text 
contains @ description of the aquifers (water-yielding rocks), 
Gata on depths and yields of wells-s and information on the 
chemical quelity of the ground waters and is accompanied by 
geologic maps and a well location map. (Wocdara-USGS). 


Geology and Ground-Water Resources of Northern 
Mercer Countys Pennsylvania 

Schiners G. Re? Kimmel, G. E. 

Geologicul Surveys Harrisburge Pa. Water Resources Div. 
Resources Report 334 1976. 136 pe 12 figs 8 platess 4 tabs 45 
ret.e 

Journal Announcement: SwWRAT0U9 

The Shenango and Stoneboro 15-minute quadrangles are about 540 
miles north of Pittsburghs Pa. These two quadrangles comprise 
the following 7.5 minute quadrangles; Greenville west. 
Greenville Easts Sharpsville,s fredonias Hadleys New Lebanons 
Jackson Centers anu Sandy Lake. The land surface of the area is 
@ maturely dissectec pleteau covered almost entirely by clacial 
Geposits of the Kent ice sheet (wWisconson Stage). The glacial 
Geposits range in thickness from 0 to as much as 400 feet. The 
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bedrock is mapped in detail and consists of rocks of Devonians 
Mississippians and Pennsylvanian age. The rocks of Devonian age 
are not exposed in the area but are present beneath the glacial 


Geposits in deep becrock valleys. The Mississippian rocks 
are found along valley sides and some valley bottomss and 
the Pennsylvanian rocks generally underlife the uplands. 


Maximum yieids of bedrock wells seldom exceecad 100 gpm 
(gallons per minute)s but a yield of 300 gpm is reported from 
one well in the lower member of the Shenango Formation. 
Potable water can be obtained everywhere in the area. 
(Woodard-USGS) 


AN APPRAISAL OF THE GROUND-WATER RESOURCES OF THE UPPER 
SUSQUEHANNA RIVER BASIN IN PENNSYLVANIA 

SEABERs PAUL R, 

GEOLOGICAL SURVEYs WASHINGTONs DOD. Ce 

PREPARED IN COOPERATION WITH ATOMIC ENERGY COMM. GEOL 
SURV INTERIM GROUNDMATER REPs AUGUST 1968. 75 Pe 6 FIGs S TABs 14 
REF.¢ 

Journal Announcement: SwRAG209 

THE AVAILABILITYs QUANTITYs GQUALITYs VARIABILITYs AND COST OF 
DEVELOPMENT OF THE GROUNDWATER RESOURCES IN THE UPPER 
SUSQUEHANNA RIVER BASIN IN PENNSYLVANIA ARE DESCRIBED AND 
APPRAISED BY GEOLOGICAL FORMATIONS AND BY AREAS OF THE STATE. 
WATER MOVES FROM THE GROUND INTO MOST OF THE STREAMS OF THE AREA 
WITH A CONSEQUENTLY LARGE EFFECT ON SURFACE WATER QUANTITY 
AND QUALITY. IN MOST OF THE AREA, DEVELOPMENT OF GROUNDWATER 
SUPPLIES IS FAR BELOW THE POTENTIAL MAXIMUM DEVELOPMENT. TABLES 
SHOW ESTIMATED SPECIFIC CAPACITIES AND YIELDS» WELL DESIGNS» 
AND COSTS OF HYPOTHETICAL WELLS IN THE GEOLOGIC UNITS OF THE 
AREA. WATER CHEMICAL ANALYSES FROM WELLS IN ALL THE GEOLOGIC 
UNITS ARE &ALSO TABULATED. (CKNAPP-USGS) 


Bituminous coal fields of Pennsylvantas Part Il 
Sislers Je Des 1961 
Pennsylvania Geological Survey Bulletin Més 511 p. 


Quality of Surface Water in the Coal-Mining Areas of western 
Maryland and Adjacent Areas of Pennsylvania and West Virginia 
from April 1979 to June 1980s (duplicated see Maryland). 

Staubitzs WwW. Ww. 

Geological Surveys Towsons MD. Water Resources Div. 

Available from OFSSs USGS Box 254254 Fed. (Ctr. Denvers co 
80225. Paper copy $13.75 Microfiche $3.50. Geological Survey 
Open-File Report 81-812+ Augusts 1951. 103 pe 1 Figs 6 Tabs 7 
Ref.» 

Journal Announcement: SWRA1510 


Water Resources of Greene Countys Pennsylvania-Appalachian Coal 
Basin 
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Stoners J. Dee atlliamss D. Rev Buckwalters T. Fes Felbingers 
do Fe and Pattisons K. L. 
PaDER Water resources report. 


GEOHYDROLOGIC RECINNAISSANCE OF THE UPPER POTOMAC RIVER BASIN 

TRAINERs F. Wet WATKINSs Fe. Aw JR 

GEOLOGICAL SURVEYs RESTONs VA. 

AVAILABLE FROM SUPT OF DOCUMENTSs GPUs WASHINGTONs OC 206024 
PRICE $1.95. WATER=-SUPPLY PAPER 2035. 1975. 68 Ps 16 FIGs 1 
PLATEs 10 TAGs 53 REFee 

Journal Announcement: SwWRAU8&23 

THE UPPER POTOMAC RIVER BASING IN THE CENTRAL APPALACHIAN 
REGION IN PENNSYLVAVIAs MARYLANDs VIRGIWNIAsg AND WEST VIRGINIA? 
IS A HUMID TEMPERATE REGION OF DIVERSE FRACTURED ROCKS. THREE 
GEOHYDROLOGIC TERRANESs wWhICH UNDERLIE LARGE PARTS OF THE BASIN, 
ARE DESCRIGED IN TERMS OF THEIR AQUIFER CHARACTERISTICS AND OF 
THE MAGNITUDE AND DURATION OF THEIR BASE RUNOFF: (1) FRACTURED 
ROCK HAVING A THIN REGOLITHs, (2) FRACTURED ROCK HAVING A THICK 
REGOLITHs AND (3) CARBONATE ROCK, CRYSTALLINE ROCK IN THE 
MOUNTAINOUS PART OF THE BLUE RIOGE PROVINCE AND SHALE WITH 
TIGHT SANDSTONE IN THE FOLDED APPALACHIANS ARE COVERED WITH THIN 
REGOLITH,. WATER IS STORED IN AND MOVES THROUGH FAIRLY 
UNMODIFIED FRACTURES. AVERAGE TRANSMISSIVITY (T) Is 
ESTIMATED TO BE 150 S$@ FEET PER DAYe AND AVERAGE STORAGE 
COEFFICIENT (S$)s4 0.005. CRYSTALLINE AND SEDIMENTARY ROCKS IN 
THE PIEOMONT PROVINCE AND IN THE LOWLAND PART OF THE BLUE 
RIDGE PROVINCE ARE COVERED WITH THICK REGOLITH,. ESTIMATED 
AVERAGE VALUES FOR AQUIFER CHARACTERISTICS AR Ts 200 SQ FEET PER 
DAYs AND Se 0.01 .~ CARBONATE ROCKs IN WHICH FRACTURES HAVE 
BEEN WIDENED SELECTIVELY BY SOLUTIONs ESPECIALLY NEAR STREAMS,» 
HAS ESTIMATED AVERAGE AQUIFER CHARACTERISTICS OF Te 500 
80 FEET PER DAY-e AND Se 0.03-0.04. THIS ROCK IS THE MOST 
EFFECTIVE IN THE BASIN IN TERMS OF WATER SUPPLY AND BASE 
RUNOFF. ACIDIC MINE-DRAINAGE WATERs LOCAL HIGHLY 
MINERALIZED GROUNDWATER, AND THE HIGH NITRATE CONTENT OF 
GROUNDWATER IN SOME AREAS WOULD PROGABLY HAVE LITTLE 
ADVERSE AFFECT ON THE USE OF GROUNDWATER FOR LOW-FLOW 
AUGMENTATION. (wOODARD-USGS) 


Preimpoundment Water Quality in the Tiooa River Basins 
Pennsylvania and New York 

Wards J. R, 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as AD-A101909+4 Price codes: AQ? in paper 
copys A0Ol in microfiche, Geological Survey wWater-Resources 
Investigations 81-14 Marche 1981. 142 pe 12 Figs 24 Tabs 17 
Refs 

Journal Announcement: SwWRA1425 

Acid-mine drainage entering the Tioga River above 
Blossburge Pa.s degrades water quality for most of its Length 
by increasing levels of sulfates trace elements and specific 
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conductances and decreasing alkalinity and pk. Mill creek near 
Tioga and Crooked Creek are aikaline tributaries that help to 
neutralize acid-mine drainage in the Tioga River. The 


Cowanesque River is also alkalines but slightly affected by 
industrial effluents near wWwestfields and has high chloride 
levels. Nutrient tlevels in the basin are generally lows 
but high enough to support biological activity. Diel 
measurements indicate that mine drainage has repressed 
biological activity in the _ Tioga River. Most of the 
phytoplankton semples have low diversity indices. Concentrations 
of many of the water-quality parameter were related to 
discharge using regression techniques. annual suspended-sediment 
yields averayed 575 tons per square mile above the 
Gownstream limit of the study. Mill Creek near Tioga and the 
Cowanesque River upstream from Nelson were the Lowest 
contributors of suspended sediment. (USGS) 


Preliminary Results of Preimpoundment Water-Quality Studies in 
the Tioga River Basins Pennsylvania and New York 

Wards J. R. 

Geological Surveys Harrisburgs Pa. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA as ADA-029 3154 Price codes: AOS in paper 
copys AO1 in microfiche. thater-Resources Investigations 76-66. 
July 1976. 79 pe 23 fige 6 tebs 13 ref.es 

Journal Announcement: SwWRA1006 

Three impoundments have been proposed for the Tioga 
study area in Pennsylvania and New York. Two of the reservoirs, 
Tioga and Hammond Lakess are presently under construction and 
will be completed in 1977. Cowanesque Lake is in the planning 
stages and will be started in the near future. The Tioga River 
and its major tributaries were sampled monthly from September 
1973 to May 1975. Water quality in the Tioga River is degraded by 
acid-mine drainage entering the stream near Blossburg from both 
strip- and deep-mined areas. The stream supports few species of 
aquatic life from slossburg to its confluence with Crooked 
Creek. Alkaline water of tridutaries Mill Creeks Crooked 
Creeks and the Cowanesque River counteract the acidity 
carried downstream from Blossburgs and the water quality of the 
Tioga River gradually improves,s supporting a more diversified 
population of fish and aquatic life. Alt of the streams in the 


Tioga River basin carry nutrients sufficient for algae 
blooms. Dissolved solids range from very high to moderately 
high throughout the basin, The Tioga River has high 
concentrations ot sulfate and heavy metalss particularly 
iron and manganese, Dissolved oxygen was usually above 60 
percent Saturation and never dropped below 7.0 milligrams 
per liter throughout the basin. Relationships between 


selected water-quality parameters have been developed for the 
sampling stations throughout the basin, Downstream trends were 
also examined. (Woodard-USGS) 
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Sedimentation In the east obranch Mahoning Creek basins 
Clearfield and Jefferson Countiess Pennsylvanias June 1979 to 
june 1980. 

wetzels Kim 

U.S. Geological Survey Water Resources Investigation. 


PRE IMPOUNDMENT wATER QUALITY OF RAYSTOWN BRANCH JUNIATA 
RIVER AND SIX TRIBUTARY STREAMSs SOUTH-CENTRAL PENNSYLVANIA 

WILLIAMSs De. Re 

GEOLOGICAL SURVEYs HARRISUURGs PA, 

AVAILABLE FROM THE NATIONAL TECHNICAL INFORMATION SERVICEs 
SPRINGFIELODs VA 22161 AS Ad-a027 387-4 $4.00 IN PAPER 
COPY-s $3.00 IN MICROFICHE. WATER=-RESOURCES INVESTIGATIONS 
76-57, JUNE 1976. 23 Ps 5S FlGse 5 TABse S REF. , 

Journal Announcement: SWRAU924 

THE RAYSTOWN BRANCH JUNIATA RIVER WATERSHEDs WHICH IS THE 
MAIN WATER SOURCE FOR RAYSTOWN LAKE, Is i 
960-SQUARE-MILE ORAINAGE BASIN IN COLLECTED ON THE RAYSTOWN 
BRANCH AND SIX TRIBUTARY STREAMS IN THE BASIN. SPECIFIC 
CONDUCTANCE VALUES VARIED INVERSELY WITH WATER DISCHARGE, THE 
PH VALUES WERE EXTREMELY LOw ONLY AT THE SHOUP RUN SITE. 
DISSOLVED OXYGEN CONCENTRATIUNS OGSERVED AT ALL SITES INDICATED 
A RELATIVELY HIGH OXYGEN SATURATION LEVEL THROUGHOUT THE YEAR, 
SEASONAL VARIATIONS IN NITRATE<“N AND ORTHOPHOSPHATE-P LEVELS WERE 
MEASURED AT THE MAIN INFLOW STATION, SAXTONs PA, THE HIGHEST 
CONCENTRATIONS OF NITRATE=-N AND ORTHOPHOSPHATE=-P OCCURRED IN’ THE 
WINTER AND SPRING MONTHS AND THE LOWEST CONCENTRATIONS WERE 
MEASURED DURING THE SUMMEK AND FALL. BACTERIOLOGICAL DATA 
INDICATED NO EXCESSIVE AMOUNTS OF FECAL MATTER PRESENT AT THE 
INFLOWS. SOIL SAMPLES COLLECTED AT FOUR SITES IN THE IMPOUNDMENT 
AREA WERE PREDOMINANTLY OF THE BARBOURs PHILOs AND BASHER 
SERIESs WHICH ARE CONSIOERED TO BE HIGHLY FERTILE SOILS WITH 
SILT-LUAM AND SANDY-LOGAM TEXTURES, MORPHOLOGICAL FEATURES OF THE 
LAKE BASIN AND LOw NUTRIENT LEVELS AT THE INFLOWS SHOULD PREVENT 
FXCESSIVE WEED GROWTH AROUND THE LAKE PERIMETER, (WOODARD-USGS) 


APPRAISAL OF STREAM SEDIMENTATION IN THE SUSQUEHANNA RIVER 
BASIN 

WILLIAMSs Ke Fete REEDs Le Ae 

GEOLOGICAL SURVEYs WASHINGTONs D.C. 

AVAILABLE FROM GPOs WASHINGTON, 0C 204602-PRICE 25 CENTS 
(PAPER COVER) STOCK NO 26401-1228 GEOLOGICAL SURVEY WATER-SUPPLY 
PAPER 1532-<€, 1972. 26 Pe & FiGe S TABse 30 REF.» 

Journal Announcement: SWRAUST2 

THE SUSQUEHANNA RIVER TRANSPORTS aA®s®KOUT 3.0 MILLION TONS 
OF SEDIMENT ANNUALLY (110 TONS PER SQUARE MILE). ONLY ABOUT 
1.8 MILLION TONS OF SEDIMENT ENTERS THE HEAD OF CHESAPEAKE 
BAY ANNUALLY GECAUSE SCME SEDIMENT I[S TRAPPED BENWIND THE POWER 
DAMS ON THE LOWER SUSQUEHANNA, MEASURED ANNUAL SEDIMENT YIELOS 
FROM SUBGASINS IN SUSQUEHANNA RANGE FROM 40 T0 640 $< TONS PER 
SQUARE MILE. THE HIGHEST YIELDS APE FROM PARTS OF THE GLACIATED 
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SECTION OF THE BASINs $IN THE ANTHRACITE COAL KEGLUNs AND THE 
PIEDMONT PROVINCE. THE LOWEST YIELDS ARE FROM PARTS OF THE 
GLACIATED SECTION OF THE BASIN AND THE APPALACHIAN HIGH PLATEAU, 
THERE HAS sEEN A DOWNWARD TREND OF SEDIMENT DISCHARGE IN 
RECENT YEARS. IN THE FUTUREs THE HIGH SEDIMENT YIELDS 
ASSOCIATED wWwITH URBANIZATION MAY OFFSET THIS DOWNWARD TREND. 
(WOODARD-USGS) 


Summary Groundwater Resources of Centre Countys Pennsylvania 

Woods Ce Re 

Geological Surveys Harrisburgs PA. Water Resources Div. 

Pennsylvania Department of Environmental Resources-s 
Harrisburg. Water Resources Report 48. 1980. 60 pe 5 Figs 1 
Plates 7 Tabs 62 Ref.es 

Journal Announcement: SWRA1412 

The northwest third of Centre Countys Pass lies in the 
Appalachian Plateaus physiographic province. The orincipal 
aquifers are the Allegheny Groups Pottsville Groups and RBurgoon 
Sandstone. The average yield of Allegheny and Pottsville 
Groups is commonly high in iron. The southeast two-thirds of the 
county lies in the Appalachian Mountain section of the Valley 


and Ridge physiographic province. The average yield of 
noncomestic from the Ola Ports Keysers Tonoloways Wills Creeks 
Nittanys and Gatesburg Formations. The water occurs in 
fractures-s solution-enlarged in carbonate rocks. Thusse the 


noncarbonate rocks are susceptible to overpumpings and the 
carbonate-rock aquifers «ere easily contaminated, At least 10 
springs have generally have much higher yields than those off 
the fracture traces. Wells in valleys generally have higher 
yields than those on hillsides and hilltops. (USGS) 


WATER RESOURCES OF LEHIGH COUNTYs PENNSYLVANIA 

WOODs Ceo Rot FLIPPOs He. Ne JRF LESCINSKYs J. Bot BARKERs Je Le 

GEOLOGICAL SURVEYs HARRISBURGs PA. ; 

PENNSYLVANIA GEVLOGICAL SURVEYs 46TH SERIES» WATER RESOURCE 
REPORT 314 1972. 263 Pe 47 FIGs S PLATEs 49 TABs 83 REF.e 

Journal Announcement: SWRAU715 

A STUDY OF LEHIGH COUNTYs PENNSYLVANIAs WAS MADE TO DETERMINE 
HOW MUCH WATER IS AVAILABLE FOR MAN'S USE FROM STREAMS AND 
FROM THE GROUNDZ THE NATURAL QUALITY OF THIS WATER AND HOW MAN 
HAS AFFECTED ITS QUALITY HOW THE RELATIONSHIPS BETWEEN 
STREAMFLOW AND GROUNDWATER INFLUENCE RECREATIONAL USE OF THE 
STREAMS; AND HOW FLOODING LIMITS MAN*S USE OF THE LAND. MUCH OF 
THE COUNTY DRAINS TO THE LEHIGH RIVERs BOTH DIRECTLY AND BY 
WAY OF TRIBUTARY STREAMS, ABOUT 40% OF THE $8 MILLION GALLONS 
OF WATER USED PER DAY IN LEHIGH COUNTY IN 1966 WAS SURFACE 
WATERs AND THE REMAINDER wAS GROUNDWATER, PUMPAGE OF THE 
FRIEDENSVILLE MINE AND OTHER ACTIVITIES OF MAN HAVE REDUCED THE 
FLOW OF SAUCON CREEK AT LANARK, MOST OF THE CHANGE IN FLOW TOOK 
PLACE FROM 1955S THROUGH 1958. AFTER 1958 THE FLOW OF LITTLE 
LEHIGH CREEK NEAR ALLENTOWN WAS 25% LESS THAN IN THE 1966-58 


303 








Pennsylvania Pennsylvania 


PERIOD. THE FREQUENT DRYNESS ABOVE THE CONFLUENCE WITH 
SWABIA CREEK REFLECTS AN INCREASE IN CHANNEL SEEPAGE THAT WAS 
APPARENTLY CAUSED 8Y A CHANGE THAT TOOK PLACE WITHIN THE 
AQUIFERS OF THE LITTLE LEHIGH CREEK BASIN IN 1959, THE CAUSE OF 
THE CHANGE IS UNKNOWNs UT WAS PROBABLY DUE TO INCREASES IN 
PERMEABILITY IN THE CARBONATE ROCK AQUIFERS UNDERLYING THE 
BASIN RESULTING FROM THE REMOVAL OF DEBRIS FROM ONE OR MORE MAJOR 
FRACTURES. MOST OF THE SURFACE WATER USED BY INDUSTRY IN 
LEHIGH COUNTY COMES FROM THE LEHIGH RIVER» AND MOST OF THE FEW 
EXCEPTIONSs CONVENTIONAL TREATMENT MAKES STREAM WATERS 
SUITABLE FOR PUBLIC SUPPLY AND MOST INDUSTRIAL USES. MOST 
GROUNDWATER OCCURS ALONG JOINTS» FAULTSs AND BEDDING PLANES. 
MOST WELLS OBTAIN WATER FROM SEVERAL YIELDING ZONES. THE NUMGER 
OF YIELDING ZONES PRESENT IN ROCKS DECREASES WITH DEPTH, IN 
THE CARBONATE ROCKSs AwOUT 60 PERCENT OF THE WATER-BEARING ZONES 
IN THE UPPER 1-000 FEET GF ROCK OCCUR WITHIN 350 FEET OF THE 
LAND SURFACE. LARGE QUANTITIES OF GROUND WATER ARE AVAILAGLE FOR 
INDUSTRIAL AND PUBLIC-SUPPLY USES AT LEAST 150 MGO COULD BE 
PUMPED CONTINUOUSLY FROM WELLS IN LEHIGH COUNTY. (KNAPP-USGS) 


GREATER PITTSBURGH REGIONAL STUDIESs REPORTS AND MAPSs APRIL 
1976 

GEOLOGICAL SURVEYs RESTONs VA. 

GEOLOGICAL SURVEY CATALOG, 1976. 16 Pav 

Journal Announcement: SwRa0920 

REPORTS AND MAPS CONCERNING HYDROLOGYs GEOLOGYs AND LAND’ USE 
RELATED TO ENVIRONMENTAL EFFECTS» ARE PRODUCTS OF A COOPERATIVE 
PROGRAM OF GREATE? PITTSBURGH REGIONAL STUDIES BY THE U.S. 
GEOLOGICAL SURVEYs THE PENNSYLVANIA BUREAU OF TOPOGRAPHIC & 
GEOLOGIC SURVEYs THE APPALACHIAN REGIONAL COMMISSIONs AND 
THE SOUTHWESTERN PENNSYLVANIA REGIONAL PLANNING COMMISSIONs THAT 
BEGAN IN JANUARY 1971 AND WILL CEASE OPERATIONS IN THE REGION IN 
JUNEs 1976. THIS CATALOG WAS PREPAREO IN APRIL 19764 AT WHICH 
TIME A NUMBER OF REPORTS AND MAPS REMAINED TO BE COMPLETED FOR 
DISTRIBUTION. SOME OF THESE ARE INCLUDED, LABELLED ‘IN PRESS’. 
OTHERS WERE NOT SUFFICIENTLY ADVANCED FOR INCLUSION. 
C(WOODAROD-USGS) 


Sediment toad of streams in the regions jo Schneiders We. Jee 
and otherss Water resources of the Appalachian regions 
Pennsylvania to Alabama 

Warks Je Wee 1965 

U.S. Geological Survey Hydrologic Atlases HA-198. (duplicated 
see Alabama and Tennessee). 
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Water Resources Detar Pennsylvanias published annually «ince 
1975. 

Geological Surveys Harrisvturgqe PA. Water Resources Div. 

Available from the National Technical Information Services 
Springfielas VA 22151. 

Water resources data for Pennsylvania consist of records of 
Gischarge and water quality of streamss contents of takes and 
reservoirss and water levels of ground-water wells. Additional 
water data were collected at various sites not involved in the 
Systematic Gata-collection progras and are published as 
miscellaneous measurements 
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Carbonate and crystalline rock aquifers of the Valley ana Ridge 
Provincess eastern Tennessee 

Breahanas J. Vex and Macys Je Aeve 1980 

Nashvilles Tennessees U.S. Geological Survey Open-File Report. 
23 p. 


The U.S. Geological Survey Coal Hydrology Program and the 
Potential of Hydrologic Models for Impact Assessments 

Doyles W. H. Jr 

Geological Surveys NSTL Stations MS. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctres Denvers 
co 80225, Price: $7.75 in paper copys $3.50 in 
microfiche. Geological Survey Open-File Report 81-542, 1981. 56 
pe & Figs 5 Tabs 29 Ref.es 

Journal Announcement: SwWRA1501 

A requirement of Public Law 95-87, the Surface Mining 
Control and Reclamation Act of 19774 is the understanding of 
the hydrology in actual and proposed surface-mined areas. 
Surface-water data for small specific-sites and for larger 
areas such as adjacent and yeneral areas are needed also to 
satisfy the hydrologic requirements of the Act. The Act 
specifies that surface-water modeling techniques may be used 
to generate the data and information. The purpose of this report 
is to describe how this can be achieved for smaller 
watersheds. This report also characterizes 12 ‘state-of-the-art '* 
strip-mining assessment models that are to be tested with data 
from two data-intensive studies involving small watersheds in 
watersheds with specific-site data. Extending the use of 
modeling techniques to larger watersheds remains relatively 
untesteds and to date the upper Limits for application have 
not been established. The U.S Geological Survey is 
currently collecting regional hydrologic data in the major coal 
provinces of the United States and this data will be used to 
help satisfy the *yeneral-area* data requirements of the Act. 
This program is reviewed and described in this report. (USGS) 


Hydrology of Area 206 Eastern Coal Provinces Tennessee, 
Georgias and Alabama 

Hollyday-e Ce Fee ana otherss 1982 

U.S. Geological Survey Water-Resources Investigations 82-440 


Improving estimates of streamflow characteristics in the 
Cumberland Plateau of Tennessee by using digital land-cover data 
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from the Lanosat saieltlite 

Hollydays E. Fae and Hansens ©. R. 

U.S. Geological Open-File keports 62 p 

The primary objective is to tmprove upon the regression 
equations used to estimete streamflow in areas affected by coal 
mining in the Cumberland Plateau by using Land-cover information 
Gerived from digitally processed Landsat data as well as maps. 
The digital data will update the land-cover data base for the New 
River basin project “Hydrologic Effects of Coal Mining.” 


The usefulness of the digital land-cover data base developed 
from Landsat tapes and available map cata will be tested by an 
experiment designed to compare two sets of regression 
equations~--one containing the most up-to-date but 
routinely-derived basin characteristics derived from Landsat 
tapes. 


Mapping and Measuring Land-Cover Characteristics of New 
River Basins Tennessees Using Landsat Digital Tapes 

Hollydays E. Feet Sauere Se Pe 

Geological Surveys Nashvilles Tenn, Water Resources Div. 

Water-Resources Investigations 76-106 Copen-file report)s 
September 1976. 14 ps 13 fige 1 tabs 3 ref.es 

Journal Announcement: SwWRA1006 

Land-cover information is needed to select subbasins within the 
New River basins Tennessees for the study of hydrologic 
processes and is also needed to transfer study results to 
other sites affected by coal mining. This study demonstrates 
that digital processing of Landsat tapes can produce maps and 
tables of the areal extent of selected land-cover categories. 
The relative area of each category within the basin is 
agriculture, 5 percent? evergreens 7 percent; bare 
earths 6 percent; three categories of hardwoodss 81 percent; 
and waters rocks and uncategorized artass each less than 1 
percent. (Cwoodard-USGS) 


Hydrology of area 164 eastern coal provinces Virginias 
Tennessee 

Hufschmidt, P. Wee and otherss 1981 

U.S. Geological Survey Open-File Report 81-204. (Duplicated 
see Virginia). 


Hydrology of Area 164 Eastern Coal Provinces Tennessee 

Maye Ve de 

Geological Surveys Nashvilles IN. Water Resources Div, 

Geological Survey Open-File Report 81-492 CWRI)Ds August 1981. 
78 pe 30 Ref. 3 Append.s 

Journal Announcement: SwRA1511 
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The Eestern Coal Province is divided into 26 hycarologic 
reporting areas. This report describes the hycr ology of 
ares 18 which is located in the Cumberland River basin in central 
Tennessee near the southern end of the Province. Hydrologic 
information and sources are presented as texts tabless mapss 
and other illustrations designed to be useful to mine 
ownerss operatorss and consulting engineers in implementing 
permit applications that comply with the environmental 
requirements of the *Surface Mining Control and Reclamation Act 
of 1977,° Ares 18 encompasses parts of three physiographic 
regions; from east to west the Cumberland Plateaus Highland 
Rims and Central sasin. The Plateau is underlain by sandstones 
ard shaless with thin interbedded coal beass of Pennsylvanian 
age. The Highland Rim and Central Basin are wunderlatn by 
limestone and dolomite of Mississippian age. Field and 
laboratory analyses of chemical and physical water-quality 
parameters of streamflow samples show no widespread water quality 
problems. Some streamss howevers in the heavily mined areas 
have concentrations of sulfates trons manganeses and sediment 
above natural levelss and pk values below natural levels. Mine 
seepage and direct mine drainage were not sampled. Ground 


water occurs in and moves through fractures inthe 
sandstones and shales and solution openings in the 
Limestones and dolomites. Depth to water is variable, 
ranging from about S$ to 70 feet below land-surface in the 
Limestones and dolomites-s and 15 to 40 feet in the 
coal-bearing rocks. The quality of ground water is generally 
good. Locally-s in} «6<coal-bearing rockss acidic water and high 


concentrations of manganeses chlorides and iron have been 
detected. (uSGS) 


The Quality of water Discharging from the New River and 
Clear Fork Basinss Tennessee 

Parkers R. Set Careye We P. 

Geological Surveys Nashvilles TN. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as AD-A1035576+ Price codes: 404 in paper 
copys A011 in microfiche. Geological Survey wWater-Resources 
Investigations 80-374 August, 1980. 52 pe 25 Figs 9 Tabs 13 Ref.e 

Journal Announcement: SWRA1426 

water discharging from the heavily mined New River basin is 
characterized by neutral pHs low dissolved solids (less than 300 
milligrams per Liter) and high concentrations of suspended 
sediment. Approximately 590-000 tons of suspended sediment were 
discharyed from the New River basin in 19774 as compared to an 
estimated 20-000 tons from the relatively unmined Clear Fork 
basin. More than 90 percent of the suspended sediment is silt and 
clay. In association with these fine-grained suspended sediments 
are sorbed trace metals. In 1977 the New River basin 
Gischarged an estimated 17,000 tons of suspended iron while Clear 
Fork only discharged an estimated 600 tons. 
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Suspended-sediment concentration was found to be highly 
correlated with Doth Ssuspendeca and total trace-metal 
concentrations. This correlation coupled with the nearly 


neutral pH of water indicates that trace metals are transported 
primarily in the suspended phase. The most promising Indicator 
of the presence of coal mining was found to be dissolved 
sulfate. ALl unmined basins-s samplecd in this studys 
showed dissolved-sulfate concentrations less than 20 milligrams 
per liter, whereas all mined basins had dissolved-sulfate 
concentrations in excess of 20 milligrams per liter regardless of 
basin size or discharge. (USGS) 


Appraisal of Hydrologic Information Needed in Anticipation 
of Liynite Mining itn Lauderacale Countys Tennessee 

Parkss We. S. 

Geological Surveys Memphiss TN. Water Resources Div. 

Available from the National Technical Information Services 
Springfield, VA 22161 as Pt81-239428s Price codes: AOS in paper 
copys AO! in microfiche. Geological Surveys water-Resources 
Investigations 80-S46s 1981. 67 pe 16 Figs 8 Tabs 48 Ref.s 

Journal Announcement: SwWRA1424 

Lignite in western Tennessee occurs as lenses or beds 
at various stratigraphic horizons in the Coastal Plain 
sediments of Late Cretaceous and Tertiary age. The occurrence of 
this lignite has been known tor many decadess but not until 
the energy crisis was it considered an important energy resource. 
In recent years-s several energy companies have conducted 
extensive exploration proyrams in western Tennessee, and 
tremendous reserves of lignite have been found. Lauderdale 
County was selected as one of the counties where strip-mining 
of Lignite will most Likely occur. Lignite in this county 
occurs in the Jackson and Cockfield Formationss undivideds 
of Tertiary age. The hydrology of the county is known only from 
regional studies and the collection of some site-specific data. 
Therefores in anticipation of the future mining of lignite, 
4 plan is needed for obtaining hydrologic and geoloygic 
information to adequately define the hydrologic system 
before mining begins and to monitor the effects of 
strip-mining once it is beyun,. For this planning effort, 
available hydrologics geologices land uses and associated 
data were located and compiled: a summary description of the 
surface and shallow subsurface hydrologic system was prepsered; 
the need for additional baseline hydrologic information was 
outlined; and plans to monitor the effects of strip-mining were 
proposed. (USGS) 


Benthic populations of thirty-three stream locations draining 
coal reserves of Tennessee: Tennessee Technological Universitys 
Cookeville 

Penningtons Wee 1980 
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Final report to U.S. Geological Surveys Nashville 

water pollution occurs from the mining of coal when dissolveds 
suspendeds or other solid mineral waste enters the recetving 
streams. This can occur from water flowing from surface or 
undergrounc mines. The pollution that occurs may be physical or 
chemical and is usually haraful to aquatic life. Because of the 
increase in mining activitys the U.S. Geological Survey has 
initiated ⸗ monitoring program to cetermine the benthic 
macroinvertebrate populations of selected areas draining coal 
reserves to coincide with their current water-quality monitoring 
programs. This information will be used to make projections of 
changes that may occur and to provide baseline information for 
many of the sereas that may ve affected by future mining. This 
report Summarizes some of that benthic macroinvertebrate 
information. (from author's introduction.) 


Synthetic fuels developments earth science considerations 

Rickerts DO. Ace Ulmans We. Jer and Hamptons E. Reve ecditorss 1979 

U.S. Department of Interiors Geological Surveys 45 De 
(Duplicated see Alabama). 


Ground-water resources in the Cumberland River basins Kentucky- 
Tennessee 

Rimas DO. Reve and Yulls 0. See 1980 

U.S. Geological Survey Water Resources Investigations Open-File 
Report 80-2024 13 p. 


Hydrology of Area 4s Eastern Coal provinces Pennsylvanias Ohios 
and west Virginia 

Roths De. Kee Englekes BM. Joe Jfee and otherss 1981 

ColumbuSse Ohios U.S. Geoloyical Survey Open-File Report 81-343, 
62 p. (Ouplicated see Alabsema and Ohio). 


The Cumberland Plateau overthrust and geology of the Crab 
Orchard Mountains areas Tennessee 

Stearnss RR. Ger 1956 

Tennessee Division of Geology Bulletin 604 47 op. 


Water Resources of the Appalachian Regions Pennsylvania to 
Alabama 

Wartks Je Wee 19654 jo Schneiders We. Jer and others 

U.S. Geological Survey Hydrologic Atlas HA-1984 sheet no. 8 of 
11. (Duplicated see Alabama and Pennsylvania). 
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Summary Appraisals of the Nation’s Ground-water 
Resources--Tennessee Reyvgion 

Zurawskis A. 

Geologica! Surveys Nashvilles ™N. Water Resources Div. 

Available from Supt. of Documents-s GPO- Washington OCs 
204025 prices $1.60. Professional Paper 813-Ls 1978. 35 pe 23 
figs & tabs 61 ref.s 

Journal Announcement: SwRA1122 

Ground water is an abundant but underdeveloped resource in the 
water-rich Tennessee Region. The estimated recharge to 
aquifers in the region is one-fifth to one-third of the 
precipitations or about 8 trillion gallons per year. Less 
than one percent of this amount of ground water was used in 1970. 
The aquifers of the Tennessee Region are composed of carbonate 


rockss unconsolidated granular materials and fractured 
noncartonate rocks. Because of their great areal extent the 
carbonate aquifers have the greatest potential for 


ground-water development. Although ground water has been a 
tittle used resource in the Tennessee Regions it could play a 
significant role in regional water supply. Howevers optimum 
development would require a degree of knowledge of ground-water 
occurrences movement and interaction with surface water that is 
unavailable in most of the region. Because it is an integral part 
of the region's water resources, ground water deserves 
further study and consideration in regional development 
planning. (wWoodard-USGS) 


Water Resources Data for Tennesseers Published annually since 
1975 

Geological Surveys Nashvilles TN, Water Resources Div. 

Geological Survey Water-Date Reports. 

Water resources data for Tennessee consist of records of 


stages discharges and water quality of streams and springs: 
stages contentss ans water quality of lakes and reservoirs: and 
water levels and water quality of wells. These data represent 


that part of the National water Data System operated by the U.S. 
Geological Survey and cooperating State and Federal agencies in 
Tennessee. (CUSGS) 
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ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA FOR 
CALAVERAS CREEKs SAN ANTONIO RIVER BASINse TEXASs 1969 

ALEXANDER, J. ™. 

GEOLOGICAL SURVEYs AUSTINs TEX. WATER RESOURCES DIV. 

GEOLOGICAL SURVEY DATA REPORTs 1970. 56 Pe 2 FIGs 3 TABass 

Journal Announcement: SwWRA0O417 

THIS REPORT CONTAINS THE RAINFALL» RUNOFFse, AND STORAGE DATA 
COLLECTED DURING THE 1969 WATER YEAR FOR THE 77.2 = SQUARE = 
MILE AREA ABOVE THE STREAM-GAGING STATION CALAVERAS CREEK NEAR 
ELMENDORF, TEXAS. THERE ARE SEVEN FLOODWATER-RETARDING 
STRUCTURES IN THE CALAVERAS CREEK WATERSHED. THESE STRUCTURES 
HAVE A CAPACITY FGR TEMPORARY STORAGE OF 82640 ACRE-FEET OF 
FLOOD RUNOFF FROM 26.6 OF THE 77.2 = SQUARE-MILE STUDY AREA. ALL 
BUT ONE OF THE STRUCTURES ARE UPSTREAM FROM CALAVERAS LAKE. THE 
MEAN RAINFALL FOR THE 1969 WATER YEAR WAS 30.91 INCHESs OR 112% 
OF THE 14 YEAR (1955-68) WEIGHTED-MEAN AVERAGE. THE AVERAGE 
MONTHLY~RAINFALL TOTALS RANGED FROM 0.42 INCH IN JULY TO 6.02 
INCHES IN NOVEMBER. MEAN DAILY DISCHARGE AT THE STREAM-GAGING 
STATIONs CALAVERAS CREEK NEAR ELMENDORF, WAS 1.16 CFS. THIS 
SHOWS THE EFFECT OF CALAVERAS DAM ON THE BASIN AS THE AVERAGE 
DISCHARGE FOR THE PRECEDING 14 YEARS WAS 10.7 CFS. ANNUAL 
RUNOFF AT THE STREAM-GAGING STATION WAS 839 ACRE-FEETs or 0.20 
INCH, THREE STORMS WERE SELECTED FOR DETAILED COMPUTATIONS 
INCLUDING DETAILED TIME BREAKDOWN OF RAINFALL AND DISCHARGE. 
HY DROGRAPHS AND MASS CURVES ARE DRAWN FOR ILLUSTRATIONS. 
(WOODARD-USGS) 

Descriptors: *STREAMFLOW - *RAINFALL“RUNOFF RELATIONSHIPS 
*HYDROLOGIC DATA -;¢ *DATA COLLECTIONS + *TEXAS? AVERAGE FLOW 
SMALL WATERSHEDS + FLOW MEASUREMENT + STREAM GAGES ¢ RUNOFF 
FL Ow RATES 7 FLOW CHARACTERISTICS 32 STORMS + WATERSHED 
MANAGEMENT 7 HYOROGRAPHS = MASS CURVES + RESERVOIRS =; FLOOD 
CONTROL + WATER STORAGE + WATER YIELD 

Section Heading Codes: 7C = (Resources Data--Evaluations 
Processing and Publication)s 2E€ .(Water Cycle--Streamflow and 
kunoff) 


Se Se Be 


Stratigraphic and Hydrogeologic Framework of Part of the 
Coastal Plain of Texas 

Bakers E. T. Je 

Geological Surveys Austins TX. Water Resources Div. 

Open-file report 77-7124 March 1978. 32 pe 15 fige 1 tabs 34 
ref.s 

Journal Announcement: SWRA1120 

The subsurface delineation of hydrogeologic units of Miocene 
and younger age and stratigraphic units of Paleocene to Holocene 
age establishes and interrelationship of these units statewide 
across much of the Coastal Plain of Texas. The 11 dip sections 
ang 1 strike sections which extend from the land surface to 
72600 feet below sea level, provide continuity of 
correlation from the outcrop to the relatively deep 
subsurface. Sand containing water with less than 3,000 
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milligrams per liter of dissolved solidss which is shown 
on the sectionss serves aS an index of water availability of 
this quality. (Woodard-uSGS) 

Descriptors: *Groundwater availability - *Water quality = 
tAquifer characteristics ; *Texas =; *Gulf Coastal Plain 


; *Stratigraphy: Hydrogeology + Geologic mapping + Catahoula 
Sandstone =; Jasper aquifer ; Burkeville confining layer ; 
Evangeline aquifer ¢ Chicot aquifer 

Section Heading Codes: 2F - (Water Cycle--Groundwater); 
48 «(Water Quantity Management and Control--Groundwater 


Management); 2L «64 fWater Cycle--Estuaries) 


SUMMARY APPRAISALS OF THE NATION'S GROUND-WATER 
RESOURCES--TEXAS~-GULF REGION 

BAKERs Ee Ve JRe WALLe Je KK. 

GEOLOGICAL SURVEYs AUSTINs TEX. 

AVAILABLE FROM SUPERINTENDENT OF DOCUMENTS.» GOVERNMENT 
PRINTING OFFICEs WASHINGTONs DO. Cee 20402, $2.45 IN PAPER 
COPY. PROFESSIONAL PAPER 813-Fe 1976. 29 Ps S FIGs 3 PLATESs & 
TABs 100 REF. 

Journal Announcement: SWRAC9I1S 

GROUNDWATER IN THE TEXAS=-GULF REGION IS A LARGE AND IMPORTANT 
RESOURCE THAT CAN PROVIDE A MORE SIGNIFICANT PERCENTAGE OF THE 
TOTAL WATER SUPPLY OF THE REGION. TOTAL WATER REQUIREMENTS 
WITHIN THE REGION ARE PROJECTED TO RISE SHARPLY FROM 14 MILLION 
ACRE-FT (17 CUBIC KILOMETRES) IN 1970 TO NEARLY 26 MILLION 
ACRE-FT (32 CUBIC KILOMETRES) IN 2020. ABOUT HALF OF THE WATER 
USED IN 1970 WAS GROUNDWATER. AN ESTIMATED TOTAL OF 1,04 
BILLION ACRE-FT (14280 CUBIC KILOMETRES) OF RECOVERABLE WATER 
CONTAINING LESS THAN METRES) IN THE AQUIFERS OF THE REGION. IN 
ADDITIONs PART OF AN ESTIMATED 3.28 BILLION ACRE-FT (4,060 CUBIC 
KILOMETRES) OF WATER IN STORAGE BELOW 400 FY (122 METRES) Is 
RECOVERABLE. ALTHOUGH NOT ALL OF THE GROUNDWATER IN STORAGE 
IS RECOVERABLEs A SIGNIFICANT AMOUNT Is AVAILABLE FOR 
DEVELOPMENT; AND AN ENORMOUS QUANTITY IS ACCESSIBLE SHOULD 
OCCASIONS PROMPT ITS USE ON A TIME-LIMITED BASIS. (WOODARD-USGS) 

Descriptors: *GROUNDWATER PESOURCES ¢ *AVAILABLE WATER + *WATER 
QUALITY 7 *®REGIONAL ANALYSIS + *HYDROLOGIC DATAs WATER SUPPLY 7; 
WATER YIELD ¢ WATER STORAGE ; AWUIFER CHARACTERISTICS 7 
BATTER UTILIZATION ; WATER DEMAND =; CON -UNCTIVE USE ¢ WATER 
RESOURCES DEVELOPMENT 7 WATER RIGHTS 

Section Heading Codes: 2F «(Water Cycle--Groundwater); 
2K » (Water Cycle--Chemical Processes); 46 «(water 
Quantity Management and Control--Groundwater Management ) 


GROUND-WATER RESOURCES OF CASS AND MARION COUNTIESs TEXAS 

BROOMs M. E. 

GEOLOGICAL SURVEYs AUSTINs TEX, 

TEXAS WATER DEVELOPMENT UOARDse AUSTINe TEXKASs REPORT 15354 
OCTOBER 1971. 66 Pe 12 FIGs 9 TABs 29 REF.e 
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Journal An:.ouncement: SWRAUSOS 

CASS AND MARION COUNTIESs AN AREA OF 14325 SQUARE MILES IN 
NORTHEAST TEXASs ARE UNDERLAIN BY THE CYPRESS AQUIFER WHICH IS 
COMPOSED OF THE wWILCOX GROUP, CARRIZO SANDs REKLAW FORMATION, 
AND QUEEN CITY SANDs ALL OF EOCENE AGE. THESE GEOLOGIC UNITS 
ARE HYDRAULICALLY INTERCONNECTED AND FUNCTION AS A SINGLE 
AQUIFER. AS A RESULT OF GROUNDWATER DEVELOPMENT. WATER LEVELS 
IN THE ARTESIAN SECTION OF THE AQUIFER HAVE DECLINED AS MUCH AS 
109 FEET SINCE 1964, THREE AREAS IN CASS AND MARION COUNTIES 
HAVE BEEN AFFECTED BY PUMPINGs BUT ELSEWHERE IN THE REPORT 
AREAs WATER LEVELS SHOW NO APPRECIABLE CHANGE. PUMPAGE OF 
GROUNDWATER IN 1967 WAS 3.6 GD OR ABOUT 46,000 ACRE-FEET. 
ABOUT 90 MILLION AC? E-FEET OF FRESH TO SLIGHTLY SALINE WATER IS 
STORED IN THE CYPRESS AQUIFER. OF THAT AMOUNT, SO MILLION 
ACRE-FEET IS AVAILAGLE WITHIN 400 FEET OF THE LAND SURFACE. IN 
AREAS WHERE SATURATED (CWOODARD-USGS) 


GROUND<-WATER RESOURCES OF WOOD COUNTYs TEXAS 

BROOKs He. CE. 

U S GEOLOGICAL SURVEY. 

TEX WATER DEVELOP BOARD REP 794 84 Pe AUG 1968. 19 FIGs 11 TAB, 
35 REF.e 

Journal <Announcernent: SWRA68046 COUNTY IN NORTHEASTERN TEXAS, 
ARE DESCRIBED. THE PRINCIPAL SOURCES ARE THE TERTIARY 
CARRIZO-WILCUX AND SPARTA=-QUEEN CITY AQUIFERS, THE SAFE 
PERENNIAL YIELD IS ABOUT 53-400 ACRE-FT PER YRe OF WHICH ABOUT 
$0,000 ACRE-FT PER YR IS IN THE SPARTA=QUEEN CITY AQUIFER; THE 
1965 PUMPING RATE WAS ONLY ABOUT 345CU AC-FT PER YR. ABOUT 34 
MILLION ACRE-FT OF FRESH WATER IS STORED IN THE UPPER 400 FT OF 
THE AQUIFER. CLOW PH AND HIGH IRON CONTENT OF THE WATER MAY LIMIT 
LARGE-SCALE GROUNDWATER DEVELOPMENT, THE OCCURRENCE OF IRON IS 
PREDICTABLEs SO THAT WITH CAREFUL WELL CONSTRUCTION AND PUMPING, 
RELATIVELY IRON-FREE WATER CAN BE RECOVERED FROM BOTH AQUIFERS, 
GROUNDWATER BASIC DATA TABLES INCLUDE WELL DESCRIPTION» 
CHEMICAL DATAs DEPTH TO WATER, AND DRILLER'S NAMES. 
HYDROGRAPHS AND FLOW-DURATION CURVES OF THE STREAMS IN THE COUNTY 
ARE ALSO PRESENTED. A GEOLOGIC MAP AND CROSS SECTIONSs MAPS 
SHOWING DEPTH To THE AQUIFERS» A MAP OF WATER LEVELS-s 
GRAPHS SHOWING DRAWDOWN-DISTANCE=-TIME,s DIAGRAMS SHOWING 
IRON-BEARING ZONES- AND MAPS SHOWING AQUIFER THICKNESS ARE 
INCLUDED. (KNAPP=-USGS) 


GROUNDWATER RESOURCES OF GREGG AND UPSHUR COUNTIESs TEXAS 

BROOMs MATTHEW E. 

GEOLOGICAL SURVEYs AUSTINe TEX. 

REPORT PUBLISHED AND DISTRIBUTED BY TEXAS WATER DEVELOPMENT 
BOARDs PO BOX 12386. AUSTIN TEX 78711, TEXAS WATER 
DEVELOPMENT BOARD REPORT 1014 OCT 1969. 76 Pe 16 FIGs 9 TABse 4&1 
REF.e 

Journal Announcement: SWRAOQ5S11 

GREGG AND UP SHUR COUNTIES» IN NORTHEAST TEXAS» ARE 
UNDERLAIN BY TWO AQUIFERS THAT ARE CAPABLE OF SUSTAINING 
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ADDITIONAL DEVELOPMENT, THE AQUIFERS CONSIST OF THE WILCOX 
GROUP AND CARRIZO SAND (CARRIZO-WILCOX AQUIFER) AND THE QUEEN 
CITY SAND. OF THE TOTAL PUMPAGE OF 3.02 MGD IN 19664 2,84 MGOD 
WAS FROM THE CARRIZO-WILCOX AQUIFER, AT THE 1966 HYDRAULIC 
BOING TRANSMITTED THROUGH THIS AQUIFER, THE AMOUNT THAT IS 
PERENNIALLY AVAILABLE IS NOT KNOWNs BUT IT IS PROBABLY AT LEAST 
TWO TIMES THAT PUMPED IN 1966. THE WATER IN THE CARRIZO-WILCOX 
GENERALLY IS SOFTs BUT wITH HIGH CHLORIDE CONTENT. THE QUEEN 
CITY SANDs WHICH CROPS OUT OVER NEARLY 90% OF THE AREAs IS 
RELATIVELY UNDEVELOPED. IN 19664 ONLY 200 ACRE-FT (0.18 MGD) 
WAS PUMPED FROM THE AQUIFER. THE TRANSMISSIBILITY OF THE AQUIFER 
IS AaBodUT 5-000 GPO PER FOOT AS COMPARED T0 20000 GPD 
PER FOOT FOR THE CARRIZO-WILCOX. THE WATER IN THE QUEEN CITY 
SAND IS UNIFORMLY LOW IN MINERALIZATION EXCEPT FOR IRON, 
(KNAPP-USGS) 


Water-Quelity Records for the Hubbard Creek Watersheds 
Teaass October 1974 = September 1976 

Davidsons H. J. 

Geological Surveys Austins TX. Water Resources Div. 

Open-file report 78-984 January 1978. 46 ps 2 figs 10 tabs 8 
ref.es 

Journal Announcement: SWRA1123 

This report presents a compilation of water-quality data for 
the Hubbard Creek watershed in Texas collected during October 
1974 = September 1976. The tabulated data include discharges 
chemical constituentss temperatures and pH. (Woodard-USGS) 


WATER-QUALITY RECORDS FOR THE HUBBARD CREEK WATERSHED>s 
TEXASs OCTOBER 1967-SEPTEMUER 1969 

DAVIDSON, H. J. 

GEOLOGICAL SURVEYs AUSTIN» TEX. 

GEOLOGICAL SURVEY OPEN-FILE REPORT CTEXAS DISTRICT)+s 1972. 78 
Pe 2 FIGse 11 TABse 5S REF.e 

Journal Announcement: SWRAUSTS 

CHEMICAL QUALITY OF SURFACE WATERS AT 9 STREAM SITES IN THE 
HUBBARD CREEK WATERSHED, TEXAS ARE PRESENTED FOR YHE PERIOD 
OCTOBER 1967 TO SEPTEMBER 1969. FOR THE SAME PERIOD, SPECIFIC 
CONDUCTANCE AND CHLORIDE DETERMINATIONS ARE GIVEN FOR HUBBARD 
CREEK RESERVOIR, THE CONDUCTIVITY CELLS WERE POSITIONED AT 
DIFFERENT DEPTHS IN FRONT OF THE BOTTOM-OUTLET TUBE IN THE 
RESERVOIR. CONTINUOUS RECORDS OF CONDUCTIVITY OF THE WATER WERE 
OBTAINED ABOUT 2 FEET FROM THE BOTTOMs ABOUT 30 FEET FROM THE 
BOTTOMs AND AT THE SURFACE. IN ADDITIONs ANNUAL WATER DISCHARGE 
AND CHEMICAL“QUALITY DATA ARE SUMMARIZED FOR THE RESERVOIR AND 
STREAM SAMPLING SITES FOR THE WATER YEARS ALBANY IN 1963, 
(WOODARD-USGS) 


GROUND-WATER RESOURCES OF BASTROP COUNTYs TEXAS 
FOLLETT. Ce R. 


316 





Texas Texas 


GEOLOGICAL SURVEYs AUSTINse TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1094 MARCH 1970, 138 Pe 
26 FIGe 13 TABs 32 REF.e 

Journal Announcement: SwRAO318 

THE PRINCIPAL FORMATIONS IN BASTROP COUNTYs TEXAS THAT 
YIELO oR ARE CAPABLE OF YIELOING MODERATE OR LARGE QUANTITIES 
OF WATER TO WELLS ARE, IN ORDER OF DECREASING YIELDOSs THE 
WILCOX GROUP, CARRIZO SANDs QUEEN CITY SANDs AND SPARTA SAND. 
THE CARRIZO SAND AND THE UNDERLYING WILCOX GROUP ARE CONNECTED 
HYDROLOGICALLY AND FUNCTION AS A SINGLE AQUIFER. THE USE OF 
GROUNDWATER IS GRADJALLY INCREASINGs BUT THE TOTAL OF 3.7 MGD 
OR 4,100 ACRE-FEET PER YEAR USED IN 1966 Is SMALL 
COMPARED TO THE QUANTITY AVAILABLE. ABOUT 100 MILLION ACRE-FT 
OF FRESH TO SLIGHTLY SALINE WATER IS IN TRANSIENT STORAGE IN THE 
PRINCIPAL AQUIFERSs BUT ONLY A FRACTION OF THIS WATER Is 
ECONOMICALLY RECOVERABLE BY KNOWN METHODS AT PRESENT COSTS. THE 
YIELOS OF WELLS IN GASTROP COUNTY RANGE FROM A FEW GALLONS A 
MINUTE TO ABGUT 14800 GPM. YIELOS OF AT LEAST 2000 GPM ARE 
POSSIBLE FROM PROPE?Z LY CONSTRUCTED AND SCREENED WELLS IN THE 
CARRIZO-WILCOX AQUIFER, THE DISSOLVEO-SOLIDOS CONTENT OF 
SELECTED WATER SAMPLES RANGED FROM 67 TO 464020 IRON IS ONE OF 
THE COUNTY'S CHIEF dATER-QUALITY PROBLEMS AS 74% OF THE WAS 
MODERATELY HARD TO VERY HARD; ABOUT 80% OF THE SAMPLES 
EXCEEDED 60 


GROUNDWATER RESOURCES OF BRAZOS AND CURLESON COUNTIESs TEXAS 

FOLLETTs C. R. 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1854 JUNE 1974, 194 Pe 
27 FIGs 17 TABse 34 REF.e 

Journal Announcement: SwRAO722 

THE GEOLOGIC FORMATIONS THAT YIELO LARGE QUANTITIES OF WATER TO 
WELLS IN GRAZOS AND BURLESON COUNTIESs TEXAS ARE THE WILCOX 
GROUP s CARRIZO SANDs QUEEN CITY SANDs SPARTA SANDs TERRACE 
DEPOSITS. AND FLOOO-PLAIN ALLUVIUM. THE CARRIZO SAND AND 
THE UNDERLYING WILCOX GROUP ARE IN WYDRAULIC CONTINUITY AND 
FUNCTION AS A SINCLE AQUIFER. ABOUT 34 MGD OF GROUNDWATER WAS 
USED FOR ALL PURPOSES IN 1969. OF THIS AMOUNT» 66% WAS 
USED FOR IRRIGATIONs 32% FOR PUBLIC SUPPLYs AND 2% FOR 
INDUSTRIALs RURAL -DOMESTIC,s AND LIVESTOCK WNEEOS,. USE OF 
GROUNDWATER FOR PUBLIC SUPPLY INCREASED FROM A TOTAL OF 1.5 M™GD 
In 19640 TU 11 MGD IN 1969. LARGE QUANTITIES OF GROUNDWATER ARE 
AVAILABLE FOR DEVELOPMENT. ABOUT 290 MILLION ACRE-FEET oF 
FRESH TO SLIGHTLY SALINE WATER IS IN TRANSIENT STORAGE IN 
THE PRINCIPAL UPLAND AQUIFERS AND FLOOO-PLAIN ALLUVIUM,. ABOUT 220 
MILLION ACRE-FEET IS STORED IN THE CARRIZO-WILCOX AQUIFER, THE 
TOTAL QUANTITY OF WATER AVAILABLE FROM THE PRINCIPAL AQUIFERS 
WITHOUT DEPLETING THE SUPPLY IS ABOUT 64-000 ACRE-FEET PER YEAR 
OR 57 GO. THE CARRIZO-e IL COX AQUIFER», QUEEN CITY SANDs AND 
SPARTA SAND CONTAIN WATER THAT IS GENERALLY SUITABLE FOR 
PUBLIC SUPPLY- MANY INDUSTRIAL USES+ AND IRRIGATION. 
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(KNAPP-USGS) 


Availability of Fresh and Slightly Saline Ground Water in the 
Basins of westernmost Texas 

Gatess J. Set Whites DO. Ens Stanleys We. D.F Ackermanns H. 

Geological Surveys Austins TX, Water Resources Div. 

Geological Survey open-file report 78-6634 October 1978. 115 ps 
27 Figs 2 Tabs 49 Ref.s 

Journal Announcement: SwWwRA1318 

Significant quantities of fresh ground water occur in the basin 
fill of the northern Hueco bolson and lower Mesilla Valley 
and in the Wildhorse Flats Michigan Flats Lobo Flats and Ryan 
Flat areas of the Salt Basins and may occur in Red Light Oraws 
Presidio bolsons and Green River valley. More than 20 million 
acre-feet of freshwater is estimated to be in storage in the 
basin fill of westernmost Texas. Avdout 12 million acre-feets or 
more than halfs is in Et Paso County in the Hyeco bolson and 
Mesilla Valley. In additions the basins contain about 7 
million acre-feet of slightly saline water in basin fills in Rio 
Grande alluvium in the Hueco bolson and tower Mesilla Valleys 
and in the Capitan Limestone in the northern Salt B8asin,. 
Ground-water pumping for municipal supply and industrial use in 
the El Paso area caused water-level declines of as much as 764 
feet during 1903-734 and pumping for irrigation in the Sait 
Basin caused @ maxiaum decline of 150 feet at Lobo Flat during 
1949-73. Additional development of ground water in westernmost 
Texas will be accompanied by further declines in water lLevels-s 
and witt probably induce local migration of slightly saline 
or poorer quality water into freshwater areas. Land-surface 
Subsidence could occur in tocal areas where water-level 
Geclines are large ano the basin fill contains Large 
amounts of compressible clay. (Kosco-USGS) 


ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA FOR 
GREEN CREEK, BRAZOS RIVER BASIN, TEXASs 1971 

HAMPTON, 8. B&B. 

GEOLOGICAL SURVEYs AUSTINse TEX. WATER RESOURCES OIV. 

OPEN-FILE REPORT CTEXKAS DISTRICT)» AUGUST 1973. 30 Ps 2 FIGs 3 
TAB. s 

Journal Announcement: SwRAO705 

THE U.S. SOIL CONSERVATION SERVICE IS ACTIVELY ENGAGED 
IN THE INSTALLATION OF FLOOD- AND SOIL-EROSION REDUCING 
MEASURES IN TEXAS, HY OROLOGIC INVESTIGATIONS OF SMALL 
WATERSHEDS WERE BEGUN BY THE U.sS. GEOLOGICAL SURVEY IN 
1951 AND ARE NOW BEING MADE IN 12 STUDY AREAS. THIS REPORT 
CONTAINS THE RAINFALL s+ RUNOFFs AND STORAGE DATA COLLECTED OURING 
THE 1971 WATER YEAR FOR THE 46.1-SQUARE-“MILE AREA ABOVE THE 
STREAM=-GAGING STATION GREEN CREEK NEAR ALEXANDER, THERE ARE 
EIGHT FLOODWATER=-RETAROING STRUCTURES IN THE GREEN CREEK STUDY 
AREA WITH <A TOTAL COMBINED CAPACITY OF 74500 ACRE-FEET BELOW 
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THE FLOOD-SPILLWAY CRESTS» AND THEY CONTROL 22.3 SQUARE MILESs 
OR APPROXIMATELY — 302 oF THE DRAINAGE AREA ABOVE THE 
STREAM-GAGING STATION. THE WEIGHTED-MEAN RAINFALL OVER THE AREA 
DURING THE 1971 WATER YEAR WAS 19.97 INCHESs OR 63% OF THE 
1931-60 LONG-TERM “EAN ANNUAL RAINFALL oF 31.67 INCHES. 
THE YEARLY MEAN DISCHARGE AT THE STREAM-GAGING STATION GREEN 
CREEK NEAR ALEXANDE? wAS 1.135 CFSe COMPARED WITH THE 13-YEAR 
(1959-71) AVERAGE OF 6.03 CFS. THE ANNUAL RUNOFF WAS 818 
ANALYSIS AND COMPUTATION. THESE COMPUTATIONS INCLUDE ra 
DETAILED TIME BREAKDOWN OF RAINFALL AND DISCHARGE. CWOODARD-USGS) 


HYDROLOGIC STUDIES OF SMALL WATERSHEOSs GREEN CREEKs B6RAZOS 
RIVER BASINs TEXASs 1955-66 

HAMPTONs &. 8B. 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARDs AUSTINs REPORT 159% NOVEMBER 
1972. $5 Pe 23 FIGe 9 TABs 23 REF. 

Journal Announcement: SwWRAU611 

HYDROLOGIC DATA WERE COLLECTED AND COMPILED FOR’ THE 
466.1-SQUARE MILE GREEN CREEK SMALL“WATERSHED STUDY AREAs (BRAZOS 
RIVER BASINe TEXAS) BETWEEN 1955 AND 1966. DURING 1954-S6e EIGHT 
FLOOD WATER-RETARDING STRUCTURES WERE CONSTRUCTED IN THE STUDY 
AREA. THE RETARDING STRUCTURES PARTLY CONTROL RUNOFF FROM 22.5 
SQUARE MILES AND HAVE A COMBINED CAPACITY oF 72466 
ACRE-FEET BELOW THE CRESTS OF THE EMERGENCY SPILLWAYS. OF 
THE 72466 ACRE-FEETs 12147 ACRE-FEET IS ALLOCATED TO 
SEDIMENTATION. IN THE TO-YEAR PERIOD OF STUDY-s 37% OF ALL 
INFLOW CINCLUOING RAINFALL ON POOLS) TO THE EIGHT RESERVOIRS 
wAS CONSUMED BY EVAPORATION AND EVAPOTRANSPIRATION, 
POREOVERs THIS CONSUMPTION RANGED FROM 17% OF INFLOW IN 1957 
TO 94% IN 19594 AND WAS GREATER THAT SOX OF ALL INFLOW IN SS OF 
THE 10 YEARS STUDIED. CHEMICAL ANALYSES OF THE WATER 
INDICATE THAT DISSOLVED CONSTITUENTS PROBABLY HAVE LITTLE OR 
NO EFFECT UPON THE FLOCCULATING CHARACTERISTICS IN RELATION TO 
ACCELERATED SEDIMENTATION. (wOODARD=-USGS) 


ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA AND 
MUKEWATER CREEKs COLORADO RIVER BASINs TEXASs 1969 

HEJLe He He JR 

GEOLOGICAL SURVEYs AUSTINse TEX. WATER RESOURCES DIV. 

GEOLOGICAL SURVEY DATA REPORT,» 1970. 86 Pe 2 FIGse 3 148.- 

Journal Announcement: SWRAU417 

THIS REPORT CONTAINS THE RAINFALL + RUNOFF e AND STORAGE DATA 
COLLECTED DURING THE 1969 WATER YEAR FOR THE 
70.0-SQUARE-MILE AREA ABOVE THE STREAM=GAGING STATION MUKEWATER 
CREEK AT TRICKHAM, TEXAS. ALL SIX OF THE FLOODWATER-RETARDOING 
STRUCTURES IN THE MUKE WwATER CREEF WATERSHED AKE UPSTREA™ 
FROM THE STREAM=GAGING STATION, THE STRUCTURES HAVE h 
COMBINED CAPACITY OF Se790 ACRE-FEET AND CONTROL AN AREA OF 
27.6 SQUARE MILES~e Or 39% OF THE ORAINAGE AREA, THE 
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WEIGHTED-MEAN RAINFALL FOR THE 1969 WATER YEAR WAS 27.76 
INCHESs OR ALMOST 114% OF THE 17-YEAR (1953-1969) AVERAGE OF 
24.45 INCHES. MONTHLY RAINFALL RANGED FROM O.06 INCH IN 
OCTOBER TO 46.96 INCHES IN SEPTEMBER. MEAN DAILY DISCHARGE AT THE 
STREAM=GAGING STATION WAS 3.91 CFSs COMPARED WITH THE 18-YEAR 
AVERAGE OF 11.2 CFS. ANNUAL RUNOFF AT THE STREAM-GAGING STATION 
WAS 22830 ACRE-FEETs OR U.76 INCH. THREE STORMS WERE SELECTED 
FOR DETAILED COMPUTATION INCLUDING DETAILED TIME BREAKDOWN OF 
RAINFALL AND DISCHARGE. HYDROGRAPHS AND MASS CURVES ARE 
DRAWN FOR ILLUSTRATIONS. (CWOODARD-USGS) 


ANNUAL COMPILATION AND ANALYSIS GF HYDROLOGIC DATA FOR 
DEEP CREEKs COLORADO RIVER BASINs TEXASs 1970 

HEJLs He R. JR 

GEOLOGICAL SURVEYs AUSTINs TEX. 

GEOLOGICAL SURVEY OPEN=-FILE REPORT CTEXAS DISTRICT)s APRIL 
1972. 35 Pe 2 FIGe 2 TABses 

Journal Announcement: SWRAUS18 

THIS IS THE ELEVENTH IN A SERIES OF SASIC=OATA REPORTS 
PUBLISHED ANNUALLY FOR THE DEtP CREEK STUDY AREAs AND 
CONTAINS THE RAINFALL, RUNOFF, AND STORAGE DATA COLLECTED 
DURING THE 1970 WATER YEAR FOR THE 63,.9=SQUARE-MILE AREA ABOVE 
THE STREAM=-GAGING STATION DEEP CREEK NEAR MERCURY, TEKASs AND 
THE 8B. 31-SQUARE-MILE AREA ABOVE THE STREAM-GAGING STATION ORY 
PRONG DEEP CREEK NEAR MERCURY, TEXAS. SIx 
FLOODWATER=RETARDING STRUCTUKES HAVE A COMBINED TOTAL CAPACITY OF 
7-030 ACRE-FEET AND REGULATE FLOODFLOW FROM 25.31 SQUARE 
MILES. THE WEIGHTED-MEAN RAINFALL OVER THE DEEP CREEK PORTION OF 
THE STUDY AREA WAS 26.91 INCHES AND OVER THE ORY PRONG DEEP 
CREEK PORTION 22.17 INCHES--3 AND 20 PERCENT? RESPECTIVELYs 
vELOW THE LONG-TERM AVERAGE RAINFALL OF 27.74 INCHES AT 
BROWNWOOD. THE RATIO OF RAINFALL TO RUNOFF RANGED FROM 2.8 TO 
5.5 PERCENT. (CWOODAR O-USGS) 


RECONNAISSANCE INVESTIGATION OF GROUND WATER IN THE RIO 
GRANDE DRAINAGE BAS IN--wiITH SPECIAL EMPHASIS ON SALINE 
GROUND=-WATER RESOURCES 

KELLY+¢ T. Ee. 

GEOLOGICAL SURVEYs RESTONs VA. 

FOR SALE BY USGSs 1200 S$. EADS ST.e ARLINGTONs VAs 22202 PRICE 
$1.50 PER SET. HYDROLOGIC INVESTIGATIONS ATLAS HA=510- 1974, 4 
SHEETSs 16 MAPSs 47 REF.» 

Journal Announcement: SwWRAOQ8OS 

THE SURFACE-WATE? RESOURCES OF THE RIO GRANDE ORAINAGE BASIN,e 
COLORADOs NEW MEXKICOs AND TEXAS-s ARE INSUFFICIENT TO MEET 
PRESENT NEEOS IN MOST OF THE BASIN, GROUNDWATER SUPPLIES WAVE 


BEEN EXTENSIVELY DEVELOPED FOR IRRIGATION AND FOR 
MUNICIPALITIES. IN AREAS OF HEAVY GROUNDWATER USEs WITHDRAWALS 
OFTEN SUBSTANTIALLY EXCEED ANNUAL RECHARGE? THEREFORE THE 


GROUNDWATER IN STORAGE IS BEING DEPLETED STEADIL Ys WITH 
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ACCOMPANYING DETERIORATION IN QUALITY. GROUNDWATER IN THE RIO 
GRANDE BASIN CAN BE DIVIDED INTO TwO MAJOR QUALITY TYPES: 
FRESHWATER WHICH GENERALLY IS NEAR THE SURFACEs AND THE MORE 
DEEPLY GURIED SALINE WATER, FRESHHATER IS PRESENT IN SIGNIFICANT 
GUANTITIES IN MOST OF THE RIO GRANDE GASIN IN COLORADO AND NEW 
MEXICOs AND IN PARTS OF WEST TEXAS. THE GREATEST THICKNESS 
OF THE FRESHWATER AQUIFER IS PRESENT IN THE SAN LUIS STRUCTURAL 
BASIN OF COLORADO. THROUGHOUT THIS ENTIRE BASIN THE WATER TABLE 
GENERALLY IS LESS THAN 12 FEET BELOW THE LAND SURFACE. THE 
MIOOLE BASIN AREA Is CHARACTERIZED BY WELL CLITHIFIED 
PALEOQZOIC ROCKS. LIMESTONE IS THE MAJOR LITHOLOGY. THROUGHOUT 
POST OF THIS AREA FRESHWATER IS PRESENT IN THE THIN ALLUVIAL 
DEPOSITS OF THE RIVER VALLEYS; IN OTHER AQUIFERS THE WATER 
RANGES IN QUALITY FROM SLIGHTLY SALINE TO BRINE. THE LOWER BASIN 
REGION IS SIMILAR TO THE MIDOLE BASINSs BUT THE ROCKS GENERALLY 
ARE MESOZOIC IN AGE AND THE GkKOUNDWATER IS LESS HIGHLY 
MINERALIZED. THE MAJOR AQUIFERS IN THE REGION ARE LIMESTONE AND 
PARL OF CRETACEOUS AGE WHICH GENERALLY YIELD FRESHWATER TO WELLS 
AT SHALLOW (KNAPP-USGS) 


Hydrologic Oata for North Creek Trinity River Basins Texass 
1979 

Kidwells C. C. 

Geological Surveys Austins TX. Water Resources Div. 

Available from OFSSs USGS Box 254254 Fed. Ctr. Denvers co 
80225. Paper copy $4.754 Microfiche $3.50. Geological Survey 
Open-File Report 81-825 Auguste 1981. 38 pe 2 Figs 3 Tabses 

Journal Announcement: SWwRA1S09 

This report contains rainfall and runoff data collected 
Guring the 1979 water year for the 21.6-square mile area above 
the stream-gaging station North Creek near Jacksboros Texas. A 
continuous water-stage recording gage was installed at one 
representative floodwater-retarding structure (site 28-A) on 
Oct. Se 1972. The data are collected to compute the contents, 


surfece areas inflows ano outflow at this site. The 
stream-gaging station on North Creek near Jacksboro 
continuously records the water level whichs with measurements of 
streanmflows is used to compute the runoff from the study 


area. Streamflow records at this gage began on Aug. 8+ 1956. 
Detailed rainfall-ryunotf computations are included for one 
storm during the 1979 water year at the stream-gaging station. 
(USGS) 


Hydrologic Oata for North Creek Trinity River Basins Texass 
1975 

Kidwell, C. C. 

Geological Surveys Austins Tex. water Resources Div. 

Open-file report 76-7244 April 1977. 50 pe 2 fige 35 tabes 

Journal Announcement: S#RA1023 

This report contains the rainfalls runoffs and storage data 
collected during the 1975 water year for the 
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21.6-square-mile area above the stream-gaging station North 
Creek near Jacksboros Texas. The weighted-mean rainfalt in the 
study area during the water year was 39.01 inchess which is 
greater than the 18-year average of 30.21 inches for the period 
1958-75. Monthly rainfall totals ranged from 1.04 inches in 
November to 7.94 inches in May. The mean discharge for 1975 at 
the stream-gaging station was $5.98 cfse compared with the 
lé-year (1957-70) average of 5.75 cfs. The annual runoff from 
the basin above the stream-gaging station was 4-330 acre-feet 
or 3.76 inches. Three storms were selected for detailed 
computations for the 1975 water year. The storms occurred on Oct. 
30-314 19744 May 2¢ 19752 and Aug. 268 1975. Rainfall and 
discharge were computed on the basis of a refined time 


breakdown. Patterns of the storms are illustrated by 
hydrographs and mass curves. A summary of raintall-runoff 
Gata 1s tabulated. There are five floodwater-retarding 
structures in the study erea,. These structures have a 


total capacity of 4425 acre-feet below flood-spillway crests and 
regulate streamflos from 16.3 square miless or 75 percent of the 
study area. <A summery of the physical data at each of the 
floodwater-retarding structures is included. (Wwoodard-USGS) 


HYDROLOGIC DATA FOR NORTH CREEK FRINITY RIVER BASINse TEKASs 
19764 

KLOWELLs Ce Ce 

GEOLOGICAL SURVEY, AUSTIN, TEX, 

OPEN-FILE REPORTs MAY 1976. 640 Pe 2 FIGs 3 TABLs 

Journal Announcement: SWRAUDI9 

THIS REPORT CONTAINS THE RAINFALL» RUNOFFs, AND STORAGE DATA 
COLLECTED DURING THE 1974 WATER YEAR FOR THE 21.6 SQ MI AREA 
ABOVE THE STREAM=GAGING STATION NORTH CREEK NEAR 
JACKSUOROs TEXAS. THE LOCATIONS OF FLOODWATER=-RETARDING 
STRUCTURES AND HYDROLOGIC INSTRUMENT INSTALLATIONS IN THE AREA 
ARE SHOWN. FIVE FLUODWATER-RETARDING STRUCTURES HAVE A COMBINED 
CAPACITY OF 444625 ACRE=-FT BELOW FLOOD=-SPILLWAY CRESTS AND 
REGULATE STREAMFLOW FROM 16.3 S@ Mle OR 75 PERCENT oF 
THE STUDY AREA. THE SLIGHTLY LESS THAN THE 17-YEAR AVERAGE OF 
29.69 IN. FOR THE PERIOD 1958-74, MONTHLY RAINFALL TOTALS 
RANGED FROM O.00 IN, IN DECEMBER TO 7.07 IN, IN AUGUST. THE 
YEARLY MEAN DISCHARGE AT THE STREAM-GAGING STATION WAS 1,13 
CFSe COMPARED WITH <THE 16-YEAR (1957-70) AVERAGE OF 5.75 CFSs 
PRIOR TO THE NOTABLE EFFECT CAUSED 6Y THE FLOOOWATER=-RETARODING 
STRUCTURES. THE ANNUAL RUNOFF FROM THE BASIN ABOVE THE 
STREAM=GAGING STATION WAS 821 ACRE=-FT. TWO STORMS WERE SELECTED 
FOR OETAILEO COMPUTATIONS FOR THE 1976 WATER YEAR, THE STORMS 
SELECTED OCCURRED ON OCT. Ide 1973 AND AUG. 29% 1974, RAINFALL 
AND DISCHARGE WERE COMPUTED ON THE BASIS OF A REFINED TIME 
BREAKDOWN, PATTERNS OF THE STORMS ARE ILLUSTRATED uy 
HY DROGRAPHS AND MASS CURVES. (CWOODARD=-USGS) 


Hydrologic Data for North Creeks Trinity River Basins Texas 
1978 
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Kidwells C. C. 

Geological Surveys Austins TX. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. Ctr.ee Denvers 
CO 802254 Prices $5.50 in paper copys $3.50 in microfiche. 
Geological Survey Open-File Report 80-5734 Augusts 1980. 44 pe 2 
Figs 3 Tab.s 

Journal Announcement: SWRA1415 

This report contains rainfall and runoff data collected 
during the 1978 water year for the 21.6-square mile area above 
the stream-yaging station North Creek near Jacksboros Texas. A 
continuous water-stage recording gage was installed at one 


representative floodwater-retarding structure (site 28-A) on 
Oct. Se 1972. The data are collected to compute the contents, 
surface areas inflows and outflow at this site. The 
stream-gaging station on North Creek near Jacksboro 


continuously records the water level whichs with measurements of 
streamflow, is used to compute the runoff from the study 
area. Streamflow records at this gage began on Aug. 8 1956. 
Detailed rainfall-runoff computations are included for two storm 
periods during the 1978 water year at the stream-gaging station. 
(USGS) 


Hydrologic Data for North Creeks Trinity River Basins Texases 
1976 

Kidwell, C. C. 

Geological Surveys Austins TX, Water Resources Div. 

Geological Survey open-file report 77-7324 July 1978. 42 pe 2 
figs 3 tab. , 

Journal Announcement: SWRA1216 

This report contains rainfall and runoff data collected 
Guring the 1976 water year for a 21.6-square mile area above the 
stream—gaging station on North Creek near Jacksboros Texas. A 
continuous water-stage recording gage was installed at one 
representative floodwater-retarding structure (site 28-A) on 
Oct. Se 1972. The data are used to compute the contents, 
surface areas intlows ana outflow at this site. The 
stream-gaging station on North Creek near Jacksboro 
continuously recoras the water level whichse with measurements 
of streamflows is used to compute the runoff from the study 
area. Streamflow records at this gage began on Aug. 8 1956. 
Detailed rainfall-runotf computationss including hydrographs and 
mass curvess are included § for two storm periods during 
the 1976 water year at the stream-gaging station. 
(Woodard-USGS) 


RECONNAISSANCE OF THE CHEMICAL QUALITY OF SURFACE WATERS OF 
THE NUECES RIVER BASINes TEXAS 

KUNZE, He Le 

GEGLOGICAL SURVEYs AUSTINse TEX. 

TEXAS WATER DEVELUPMENT BOARD REPORT 1344 SEPTEMBER 1971. 34 Pe 
8B FIGs S$ TAUs 36 REF.e 

Journal Announcement: SwRAOSOS 
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THE KINDS AND QUANTITIES OF MINERALS DISSOLVED IN SU.FACE 
WATERS OF THE NUECES RIVER BASIN IN TEXAS ARE RELATED PRINCIPALLY 
TO THE GEOLOGY OF THE AREA AND TO RAINFALL AND STREAMFLOW 
CHARACTERISTICS: BUT INOUSTRIAL INFLUENCESs PARTICULARLY THE 
DISPOSAL OF OIL-FIELD GRINEs HAVE AFFECTED THE GUALITY IN SOME 
AREAS. THE BASIN LIES IN TWO PHYSIOGRAPHIC SEC TIONS--THE 
EDWARDS PLATEAU OF THE GREAT PLAINS PROVINCE AND THE WEST 
GULF COASTAL PLAIN OF THE COASTAL PLAIN PROVINCE. THE EOWARDS 
AND ASSOCIATED LIMESTONES AND THE GLEN ROSE LIMESTONE OF 
CRETACEOUS AGE ARE EXPOSED ON THE EDWARDS PLATEAU, ROCKS EXPOSED 
IN THE WEST GULF COASTAL PLAIN RANGE IN AGE FROM THE PRINCIPAL 
CONSTITUENTS ARE CALCIUM AND BICARBONATE. DURING LOW FLOW THE 
DISSOLVED-SOLIDS CONCENTRATIONS, IN WHICH SODIUM AND CHLORIDE 
PREOOMIWNATE. DURING THE SHORT PERIOOS OF HIGH FLOWs 
DISSOLVED-SOLIDS CONCENTRATIONS ARE LOw AND CALCIUM AND 
BICARBONATE ARE THE PRINCIPAL CONSTITUENTS. LAKE CORPUS CHRISTI 
PROVIDES WATER OF GOOD QUALITY FOR MUNICIPAL SUPPLY-s 
IRRIGATIONs AND INDUSTRIAL USE. (WOODARD-USGS) 


RECONNAISSANCE oF THE CHEMICAL QUALITY OF SURFACE WATERS OF 
THE SULFUL RIVER AND CYPRESS CREEK BASINSs TEXAS 

LEIFESTEs DONALD K. 

GEOLOGICAL SURVEYs AUSTIN», TEX. 

TEX WATER DEVELOP BOARD REP NO B74 DEC 1968. 32 Pe 13 FIGe 6 
TAGs 29 REF. 

Journal Announcement: SwWRAU211 

THE SULPHUR RIVER AND CYPRESS CREEK BASINS ARE FREE OF 


SERIOUS WATER-QUALITY PROBLEMS. CONTINUED MUNICIPAL AND 
INDUSTRIAL GROWTH WILL INCREASE THE WASTE-DISPOSAL BURDENS OF 
THE STREAMS- AND PLANNED IMPOUNDMENTS WILL CAUSE A 


REDUCTION IN THE STREAMFLOW WHICH NOW AIOS IN WASTE ASSIMILATION, 
AS THE WATER RESOURCES OF THE BASINS ARE DEVELOPEDs THE MAGNITUDE 
AND SIGNIFICANCE OF THE PROBABLE CHANGES IN WATER QUALITY WILL 
NECESSITATE STUDIES OF THE RESULTING PROBLEMS. THE SULPHUR 
RIVER AND CYPRESS CREEK BASINS ARE ADJACENT BASINS IN THE 
NORTHEAST CORNER OF TEXAS. THEIR COMBINED DRAINAGE AREA IN 
TEXAS 1S 6.370 SQ MI. BOTH BASINS ARE COMPLETELY WITHIN THE WEST 
GULF COASTAL PLAIN SECTION OF THE COASTAL PLAIN PHYSIOGRAPHIC 
PROVINCE. THE CLIMATE OF THE STUDY SASINS RANGES FROM MOIST 
SUBHUMID TO HUMID. THE AVEKAGE ANNUAL PRECIPITATION KANGES FROM 
42 IN. IN THE WEST TO 48 IN. IN THE EAST AND AVERAGES ABOUT 45 
IN, ABOUT ONE-FOURTH OF THE PRECIPITATION APPEARS IN THE STREAMS 
AS RUNOFF, SURFACE WATER IN THE SULPHUR RIVER AND CYPRESS CREEK 
BASINS IS GENERALLY OF GOOD CHEMICAL QUALITY AND Is 
SUITABLE FOR MOST MUNICIPAL, INDUSTRIAL AND AGRICULTURAL 
PURPOSES. THE KINDS AND QUANTITIES OF MINERALS DOISSOLVED IN 
SURFACE WATERS OF THE BASINS ARE RELATED PRINCIPALLY TO THE 
GEOLOGY OF THE RUNOFF AREA AND TY RAINFALL AND STREAMFLOW 
CHARACTERISTICS,» BUT ARE ALSO AFFECTED BY INDUSTRIAL 
ACTIVITIES. THE WATER IN STREAMS IS USUALLY LOW IN CONCENTRATION 
OF DISSOLVED MATERIALS. WATER FROM THE CRETACEOUS AND TERTIARY 
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ROCKS IN THE SULPHUR RIVER GASIN IS GENERALLY OF A MIXED TYPE 
CONTAINING LESS THAN 250 PPM DISSOLVED SOLIOS-s EXCEPT IN 
THE WHITE OAK CREEK SUBBASIN WHERE OIL-FIELD DRAINAGE 
INTERMITTENTLY DEGRADES THE QUALITY OF THE WATER. IN THE CYPRESS 
CREEK BASINs THE CRETACEOUS kKOCKS CONTRIBUTE A SODIUM CHLORIDE 
TYPE WATER THAT GENERALLY CONTAINS LESS THAN 250 PPM DISSOLVED 
SOLIOS. THE CHLORIDE CONTENT OF THE SURFACE WATERS IS 
GENERALLY LESS THAN 25 PPMs LXCEPT WHERE OILFIELD ORAINAGE IS 
AFFECTING THE QUALITY OF THE WATER, ALL THE RESERVOIRS IN THE 
BASINS CONTAIN WATER OF VERY GOOD QUALITY. THE 
DISSOLVED-SOLIDS CONCENTRATION IS USUALLY LESSTHAN 150 PPM, WATER 
AVAILABLE FOR STORAGE AT POTENTIAL RESERVOIRS IS ALSO OF 
VERY GOOD QUALITY. (KNAPP-USGS) 
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RECONNAISSANCE OF THE CHEMICAL QUALITY OF SURFACE WATERS OF 
THE COLORACO RIVER BASINs TEXAS 

LEIFESTEs DONALD Kis LANSFORDs MYRA Ww. 

US GEOLOGICAL SUKVEY 

TEX WATER DEVELOP BOARD REP 714 78 Poe MAR 1968. 13 FIGs 6 TABs 
26 REF.e 

Journal Announcement: SWRAG8O0! 

THE NATURAL RUNOFF FROM MOST OF THE 40-000 S@ MI COLORADO RIVER 
BASIN IS OF GOOD CHEMICAL QUALITY AND SUITABLE FOR MOST USES. 
MINERAL QUALITY OF THE WATER IS RELATED TO GEOLOGYs RAINFALLs 
AND STREAMFLOW EXCEPT BELOW LAKE J. Be. THOMAS WHERE INFLOW FROM 
OIL-FIELD BRINES IMPAIR THE QUALITY. MOST OF THE TRIBUTARY 
INFLOWS HAVE LESS THAN 250 PPM DISSOLVED SOLIOSs BUT WATER IN THE 
PAIN STEM DOWNSTREAM FROM THE AREA OF SALINE INFLOW IS GENERALLY 
ABOVE 250 PPM. THE WATER RANGES FROM MODERATELY HARD TO VERY 
HARD,» AND CHLORIDE CONCENTRATIONS RANGE FROM LESS THAN 50 
PPM TO SEVERAL THOUSAND PPM, CHLORIDE IS HIGHEST IN THE UPPER 
REACHES WHERE BRINES REACH THE STREAMS. MAJOR WATER=-SUPPLY 
RESERVOIRS ALL HAVE WATER OF ACCEPTABLE QUALITY FOR MOST USES. 
THE QUALITY OF WATE? THAT WILL BE STORED IN ROBERT LEE RESERVOIR,s 
NOw SALINE WATER. SMALL-SCALE MAPS SHOW THE RANGE IN 
PRECIPITATION AND RUNOFF LOCATIONS OF RESERVOIRSe OIL FIELDSs 
GAGING STATIONSs AND CHEMICAL-QUALITY SAMPLING SITES; AND 
GEOLOGY. IMPORTANT TABLES GIVE THE SOURCEs SIGNIFICANCEs 
AND INDUSTRIAL TOLERANCES FOR VARIOUS MINERAL CONSTITUENTS; AN 
INDEX TO SURFACE=wATER RECORDS; SUMMARY OF CHEMICAL QUALITY 
ANALYSES AT DAILY STATIONS+s AND CHEMICAL ANALYSES OF WATER FROM 
OTHER STATIONS. 


Progress Report on Geology of the Edwards Aquifers San 
Antonio Areas Texase and Preliminary Interpretation of 
Borehole Geophysical and Laboratory Data on Carbonate Rocks 

Maclays R. Wet Smalls Te. Ae 

Geological Surveys San Antonios Tex, Water Resources Div. 

Open-tile report 76-6274 November 1976. 65 pe 20 figs 3 tabs. 33 
ret. 

Journal Announcement: SwRA1011 

The Edwards aquifer, which is one of the most productive 
aquifers in the southwestern military installationss and 17 
communities in South Texas. San Antonios which has a population 
of about 750-0004 obtains its entire water supply from the 
Edwards. The primary purpose of this progress report is to 
Gescribe the geology and porosity of the rocks of the Edwards 
aquifer in the San Antonio ano to present preliminary 
interpretations of vorehole yeophysical and laboratory data. The 
data were obtained from geophysical and geologic studies of 
nine cored test holess from laboratory analyses of samples of 
aquifer materialss ana from recent stratigraphic studies by Rose 
(1972). The aquifer is areally divided into a fresh-water zone 
and a saline zone at the ‘bvad-water’ line, The bad-water 
Line forms the southern boundary of the fresh-water zone 
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and its position is determined by the Rock characteristics and 
water chemistry in the fresh-water one differ markedly from 
those of the saline zune. The high permeability of the 
aquifer within the fresh-water zone results from open 


fractures and selectively dissolved facies. (Woodard-USGS) 


ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA FOR 
GREEN CREEKs GRAZOS RIVER BASINs TEKAS~--1969 

MASSEYs 8. C. 

GEOLOGICAL SURVEYs AUSTINs TEX. 

GEOLOGICAL SURVEY DATA REPORTs 1970. 46 Ps 2 FIGs 3 TABae 

Journal Announcement: SWRAUST6 

THIS REPORT wHICH Is THE TENTH IN ‘ SERIES OF 
PASIC“-DATA REPORTS PURLISHED ANNUALLY FOR THE GREEN CREEK STUDY 
AREA, CONTAINS THE RAINFALL +s RUNOFF se AND STORAGE DATA COLLECTED 
DURING THE 1969 «@ATER YEAR COCT. 1968 = SEPT. 1969) FOR THE 
46.1-SQUARE-MILE AREA ABOVE THE STREAM=-GAGING STATION GREEN 
CREEK NEAR ALEXANDER, TEXAS. THE LOCATIONS OF 
THE FLOODWATER=-RETARDING STRUCTURES AND HYDROLOGIC INSTRUMENTS 
IN THE AREA ARE SHOWN, THE WEIGHTED-MEAN RAINFALL WAS 31.01 
INCHES,» OR 98 PERCENT OF THE 1931-60 LONG-TERM MEAN ANNUAL 
RAINFALL OF 31.67 INCHES IN OUBLINs TEXAS. THE MEAN DAILY 
DISCHARGE AT THE STREAM-GAGING STATION GREEN CREEK NEAR 
ALEXANDER WAS 12.7 CFS COMPARED WITH THE 11-YEAR (1958-69) 
AVERAGE OF 6.14 CFS. THREE STORM PERIODS WERE SELECTED FOR 
DETAILED ANALYSIS AND COMPUTATION. THESE COMPUTATIONS INCLUDE 
DETAILED TIME BREAKDOWN OF RAINFALL AND DISCHARGEs HYDOROGRAPHSs 
AND MASS CURVES. THE STORMS SELECTED OCCURRED ON APRIL 126 
1969-4 MAY 6-7, 19694 AND JULY 274 1969. A SUMMARY OF 
RAINFALL-RUNOFF DATA FOR THESE STORMS IS TABULATED. COMPUTATIONS 
ALONG THE HYDROGRAPHS AND MASS CURVES FOR THE STORMS ARE SHOWN IN 
THE COMPILATION AND ANALYSIS OF DATA. CWOODARD-USGS) 


Application of a Rainfall-Runoff Model in Estimating Flood 
Peaks for Selected Ssall Natural Orairage Basins in Texas 

Masseys 8. Cos Senroeders &. E. 

Geological Surveys Austins TX. Water Resources Div. 

Open-file report 77-7924 vecember 1977. 23 pe 2 figs 4 tabs 13 
ref. 

Journal Announcement: SwRA1114 

A parametric rainfall-runoff simulation model was useg to 
synthesize long-term recoras of annual peak discharges for 
small natural drainage basins in Texas. Optimum model-parameter 
values were determined for each of the 40 basins studied by 
using short-term rainfalls evaporations and discharge data. 
The calibrated model was used in conjunction with Long-term 
records of rainfall and evaporation to synthesize a record of 
annual peaks for each site. Because the frequency curves of the 
simulated peaks had flatter slopes than those of the observed 
peakss the synthetic frequency curves were adjusted for the loss 
of variance inherent in the modeling process. (woodard-uSGS) 
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RECONNAISSANCE OF THE CHEMICAL QUALITY OF SURFACE WATERS 
OF THE RIO GRANDE BASINs TEXAS 

MENDIETAs H. B. 

GEOLOGICAL SURVEYs AUSTIN, TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1804 MARCH 1976, 109 Ps 
10 FIGs 11 TABs 468 REF.e 

Journal Announcement: SWRAU716 

THE KINDS AND QUANTITIES OF MINERALS DISSOLVED IN SURFACE 
WATERS OF THE RIO GRANDE BASIN ARE RELATED PRINCIPALLY TO THE 
GEOLOGY OF THE AREA AND RETURN FLOW FROM IRRIGATION, 
DURING PERIODS WHEN THE FLOW CONSISTS PRINCIPALLY OF SEEPAGE 
FROM THE QUATERNARY DEPOSITS AND RETURN FLOW FROM IRRIGATIONs 
WATER IN THE UPPER REACH OF THE RIO GRANDE USUALLY IS SLIGHTLY 
SALINE AND VERY HARD, wATER IN THE UPPER REACH OF THE PECOS 
RIVER AND MOST OF ITs TRIBUTARIES THAT TRAVERSE THE 
GUATERNARY DEPOSITS IS SLIGHTLY TO TRIGUTARY THAT TRAVERSES THE 
TERTIARY DEPOSITS IN THE MEXICAN SIDE OF THE BASIN, IS FRESH AND 
VERY HARD. MUCH OF THE MIDULE REACH GF THE RIO GRANDE BASIN IS 
UNDERLAIN BY ROCKS OF CRETACEOUS AGE. WATER IN STREAMS THAT 
TRAVERSE THESE DEPOSITS USUALLY IS FRESH AND HARD. INFLOW FROM 
THE RIO CONCHOS AND OTHER TRIBUTARIES AND FROM SPRINGS MORE 
THAN COMPENSATES FOR THE SALINE INFLOW FROM THE PECOS RIVERs 
AND RESULTS IN A DECREASE IN DISSOLVED CONSTITUENTS IN THE 
MIDOLE REACH OF THE RIO GRANDE. WATER IN THE INTERNATIONAL 
FALCON RESERVOIR ON THE LOWER RIO GRANDE IS USED FOR 
MUNICIPAL SUPPLYs INDUSTRYs AND IRRIGATION, RETURN FLOW FROM 
IRRIGATION CAUSES AN INCREASE IN DISSOLVED CONSTITUENTS 
DOWNSTREAM FROM THE RESERVOIR. THE CONCENTRATIONS OF 
DISSOLVED SOLIOS AND SULFATE IN THE RIO GRANDE UPSTREAM FROM 
THE RIO CONCHOS USUALLY EXCEED THE CIMITS RECOMMENDED BY THE 
U.S. PUBLIC HEALTH SERVICE FOR DRINKING WATER. WATER IN THE PECOS 
RIVER AND SOME OF ITs TRIBUTARIES Is UNDESIRABLE FOR 
DOMESTIC OR INDUSTRIAL USE BECAUSE THE WATER USUALLY CONTAINS 
EXCESSIVE CONCENTRATIONS OF DISSOLVED SOLIOSs SULFATEs AND 
CHLORICE. WATER IN MOST OF THE OTHER STREAMS USUALLY IS SUITABLE 
FOR DOMESTIC SUPPLY AND MANY INDUSTRIAL USES. THE SODIUM HAZARD 
OF WATER IN THE RIO GRANDE USUALLY RANGES FROM LOW TO MEDIUM; 
THAT OF THE PECOS RIVER USUALLY IS VERY HIGH, THE SALINITY 
HAZARD OF WATER IN THE RIO GRANDE AND PECOS RIVER USUALLY IS HIGH 
OR VERY HIGH. (KNAPP-USGS) 


TRAVEL TIME FOR SOLUTES,» UPPER SABGINE RIVER BASINse TEXASs 
APRIL 16-304 1972 

MILLSs W. 6G. 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

GEOLOGICAL SURVEY OPEN-FILE REPORT 1972, 2 SHEETSe 2 FIGs 2 
TABse 2 REF.e 

Journal Announcement: SWRA0610 

THE U.S. GEOLOGICAL SURVEY-s IN COOPERATION wITH THE SABINE 
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RIVER COMPACT ADMINISTRATIONs CONDUCTED TIME-OF-TRAVEL STUDIES 
USING RHODAMINE WT DYE IN THE SABINE RIVER BASINs TEXASs ON APRIL 
16-30 1972. ONE STUDY «wAS MADE ON THE MAIN STEM OF THE 
SABINE RIVER IN FOUR REACHES FROM LAKE TAWAKONI TO TOLEDO BEND 
RESERVOIR» A DISTANCE OF 219 MILES. TWO OTHER STUDIES WERE MADE 
ON REACHES OF LAKE FORK CREEK AND BIG SANDY CREEK. THE 
PURPOSE WAS TO PROVIDE TRAVEL-RATE DATA TO BE USED BY THE 
SABINE RIVER AUTHORITY OF TEXAS IN CONSTRUCTING A HYDROLOGIC 
MODEL OF THE BASIN. THE AVEKAGE VELOCITY IN THE SABINE RIVER 
SHOWED AN OVERALL INCREASE FROM 0.53 FPS IN THE UPSTREAM REACH TO 
0.81 FPS AT THE DOws STREAM ENDs EVEN THOUGH THE 
VELOCITY FLUCTUATED BETWEEN ADJOINING REACHES. AVERAGE 
VELOCITIES IN THE TRIBUTARY STREAMS RANGED FROM 0.08 FPS TO 0.30 
FPS. THE HIGHER VELOCITIES OCCURRED AFTER RUNOFF FROM THE 
STORM ON APRIL 27 ENTERED THE STREAMS, MAPSs TABLESs AND 
HYDROGRAPHS SUMMARIZE THE DATA ON TWO SHEETS (APPROXIMATELY 17 
x 21 IN). THE DATA INCLUDE LOCATIONS OF SAMPLING SITESs WATER 
GUALITYs PROFILES AND AVERAGE VELOCITY OF DYE PEAKS» AND SHAPE 
OF THE OYE CLOUD AT EACH NEASURING POINT, CWOODARD-USGS) 


WATER BUDGET AND QUALITY OF WATCR STUDIES OF HUBBARD CREEK 
RESERVOIRse TEXASse 1963-67 WATER YEARS 

MYERS» 8. Ne 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1514 JUNE 1972, 9 Pe 1 
FIGe 2 TABs 15 REF.e 

Journal Announcement: SWRAUS20 

THE RESULTS GF A WATER BUDGET AND CHEMICAL QUALITY OF 
WATER STUDY OF HUBBARD CREEK RESERVOIR (TEXAS) ARE PRESENTED. 
DATA COLLECTED PERMITTED COMPUTATION OF WATERSHED 
PRECIPITATION, INFLOW AND OUTFLOW OF THE RESERVOIR, 
EVAPORATIONs AND CHEMICAL ANALYSIS OF WATER, SMALL WATER LOSSES 
WERE ATTRIBUTED TO SATURATION OF ALLUVIUM IN THE RESERVOIR BASIN 
DURING THE INITIAL FILLING OF THE RESERVOIR, BECAUSE THERE ARE NO 
GROUNDWATER AQUIFERS OF IMPORTANCE IN THE WATERSHEDs AND 
BECAUSE THE SEDIMENTS WITHIN THE DRAINAGE BASIN ARE RELATIVELY 
IMPERMEABLE >s NO LARGE AMOUNTS OF WATER ARE LOST BY 
INFILTRATION. DURING THE PERIOD 1963-67, ABOUT 110-000 ACRE-FEET 
OF WATER WAS LOST bY EVAPORATION. THIS AMOUNT REPRESENTS 
ABOUT 30% GF THE CAPACITY UF THE RESERVOIR AT NORMAL OPERATING 
LEVEL. WATER=-SAMPLE ANALYSES FROM FRIBUTARIES PASSING THROUGH 
Olu FIELOS INDICATE THAT INDUSTRIAL WASTE CONTRIBUTES TO 
MINERALIZATION OF THE RESERVOIR WATER. CWOOQDARD-USGS) 


TIME-OF-TRAVEL OF SOLUTES IN THE TRINITY RIVER BASINe TEXAS» 
SEPTEMBER 1973 AND JULY-AUGUST 19764 

OLLMANs RR. H. 

GEOLOGICAL SURVEYs FORT WORTHs TEX, 

OPEN-FILE REPORT 75-558, NOVEMBER 1975. 3 SHEETS» 2 FIGse 2 
TAB. 
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Journal Announcement: SWRAO911 

THE U. S. GEOLOGICAL SURVEY, IN COOPERATION wiITwH THE U. S. 
ARMY CORPS OF ENGINEERS AND THE TRINITY RIVER AUTHORITY 
OF TEXASs CONDUCTED TIME-OF-TRAVEL STUDIES IN THE TRINITY 
RIVER BASIN DURING A PEKIOD OF LOW FLOW SEPTEMBER 19-23, 
1973, AND DURING A PERIOD OF MODERATE FLOW JULY 23-AUGUST 1, 
1974. THE PURPOSE OF THESE STUDIES WAS TO PROVIDE DATA THAT 
COULD BE USED dY THE TRINITY RIVER AUTHORITY AS PART OF THE 
BASIC INPUT TO A MATHEMATICAL wATER-QUALITY MODEL OF THE 
Ri VER. THE MODEL Is BEING DEVELOPED AS PART OF A 
COMPREHENSIVE WATE? -QUALITY MANAGEMENT PLAN FOR THE BASIN, THE 
TIME-OF-TRAVEL OF SOLUTES IN THE TRINITY RIVER AND wEST FORK 
TRINITY RIVER WAS DETERMINED BY INJECTING A FLUORESCENT DYE 
(RHODAMINE Wis 2O0-PERCENT SOLUTION) THAT COULD BE DETECTED BY 
FLUOROMETRIC ANALYSIS OF WATER SAMPLES COLLECTED AT SELECTED 
DOWNSTREAM SITES. PLOTS OF OBSERVED DYE CONCENTRATION versus 
TIME WERE MADE FOR EACH INJECTION AND SAMPLING SITEs AND A SMOOTH 
CURVE WAS ORAWN, THE RESULTING CURVES WERE THEN USED TO 
DETERMINE ARRIVAL TIMES OF THE LEADING EDGE, THE PEAK, AND 
THE TRAILING EDGE OF THE OYE CLOUD. THE TRAILING EDGE WAS 
DEFINED AS THE CONCENTRATION VALUE EQUAL TO 10 PERCENT OF THE 
PEAK CONCENTRATION, MEASUREMENTS OF THE CONCENTRATION AND 
DISPERSION OF THE OYE PROVIDE INFURMATION ON THE PROBABLE 
BEHAVIOR OF SOLUBLE CONTAMINANTS THAT MIGHT BE INTRODUCED IN 
THE REACHES STUDIED. CWOODARD-USGS) 


GEOHYDROLOGIC SIGNIFICANCE OF LITHOFACIES OF THE COCKFIELD 
FORMATION OF LOUISIANA AND MISSISSIPPI AND OF THE YEGUA FORMATION 
OF TEXAS 

PAYNEs Je Ne 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

AVAILABLE FROM SUPERINTENDENT OF DOCUMENTS» WASHINGTON, O.C. 
20662 - $6.25 CINCLUDING PLATES IN SEPARATE CASE). GEOLOGICAL 
SURVEY PROFESSIONAL PAPER 5S69-B8- 1970, 14 Pe, 2 FIGs 8 PLATE, 
1 TABs 63 REF. (PLATES UNDER SEPARATE COVER).s 

Journal Announcement: SWRAO0413 

SAND-PERCENTAGE AND MAXIMUM SAND-LNIT THICKNESS MAPS = SHOW 
THAT THE COCKFIELD AND YEGUA FORMATIONS IN LOUISIANA, 
MISSISSIPPI, AND EASTERN TEXAS CONSISTS OF SEDIMENTS DEPOSITED IN 
A DELTAIC“FLUVIAL-LAIN ENVIRONMENT, AN INTERLACING CHANNEL 
SYSTEM WAS WELL DEVELCPED IN THE AREA DURING COCKFIELO AND YEGUA 
TIME THAT IS THOUGHT TO BE THE RECORD OF THE ANCESTRAL 


MISSISSIPPI AND TRINITY RIVER SYSTEMS. SAND PERCENTAGE 
AND MAXIMUM SAND-UNIT THICKNESS SUGGEST THAT AN ALONGSHORE AND 
NEARSHORE ENVIRONMENT OF wvEPOSITION WAS PREDOMINANT. ThE 


COEFFICIENT OF PERMEABILITY INCREASES WITH INCREASE IN THICKNESS 
OF THE SAND GBODY. AS A CONSEQUENCE OF THIS RELATION BETWEEN 
PERMEABILITY AND THICKNESS» THE AREAS OF GREATER 
TRANSMISSIBILITY ARE FOUND ALONG CHANNEL PATHS WHERE THICK SAND 
UNITS WERE DEPOSITED. THte DIRECTION OF FLOW OF WATER IS TOWARD 
THE GULF COAST GEOSYNCLINE ANO THE MISSISSIPPI RIVER 
ALLUVIAL VALLEYs THE TWO PRINCIPAL AREAS OF DISCHARGE. THE 
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WATER IN AND NEAR OUTCROPS CONTAINS APPRECIABLE APOUNTS OF 
CALCIUM AND MAGNESIUS. DIFFERENCES IN LITHOLOGIC DISTRIBUTION 
AND OF ALTITUDE OF THE PIEZOMETRIC SURFACES ARE VIVIDLY REFLECTED 
IN THE REGIONAL DISTRIBUTION OF THE DISSOLVED-SOLIDS CONTENT OF 
WATERS. (KNAPP-USGS) 


GEOHYDROLOGIC SIGNIFICANE OF LITHOFACIES OF THE CARRIZO SAND OF 
ARKANSASs LOUISIANA-s AND TEXAS AND THE MERIDIAN SAND OF 
MISSISSIPPI 

PAYNE? Je Ne 

GEOLOGICAL SURVEYs BATON ROUGEs LA. 

AVAILABLE FROM SUPT. OF ODOCUMENTSs GPO WASH.s 0.C. 204024 
PRICE $11.00. GEOLOGICAL SURVEY PROFESSIONAL PAPER S69-0- 1975. 
11 Py 2 FIGs F PLATESs 1 TAtUs 60 REF. 

Journal Announcement: SWRAO9TS 

THE STuDdY OF THE CARRIZO AND MERIDIAN SANDS IS THE FOURTH 
PART OF AN INVESTIGATION OF THE GEOHYDROLOGY OF THE CLAIBORNE 
GROUP. THE REGIONAL DIP OF THE CARRIZO AND MERIDIAN SANDS IS 
INTO THE DESHA BASINes MISSISSIPPI EMBAYMENTs AND GULF COAST 
GEOSYNCLINE. SOME MOVEPWENT OF MAJOR STRUCTURAL FEATURES TOOK 
PLACE DURING CARRIZO AND MERIDIAN TIME. NORMAL FAULTING IS 
RATHER EXTENSIVE IN SOUTHERN ARKANSAS AND IN TEXAS. THE 
THICKNESS OF THE CARRIZO AND MERIDIAN SANDS VARIES FROM O 
IN AREAS OF NONDEPOSITION TO A MAXIMUM OF 700-750 FEET IN DOE wITT 
AND KARNES COUNTIESs TEX. AQUIFER TESTS INDICATE THAT THE 
COEFFICIENT OF PERMEABILITY INCREASES WITH INCREASE IN SAND-UNIT 
THICKNESSs 6UT THE RANGE IN VALUES IN THE CARRIZO AND MERIDIAN 
SANDS IS NOT AS GREAT AS THE RANGE IN VALUES FOUND IN THE OTHER 
CLAIBORNE AQUIFER FORMATIONS. THE AREAS OF HIGHEST 
TRANSMISSIVITY OF THE FORMATIONS ARE IN WEST=CENTRAL 
MISSISSIPPI AND IN SOUTHERN TEXAS, IN MISSISSIPPI AND TEXAS THE 
DOMINANT ANION IS BICARBONATE IN WATER FROM THE CARRIZO AND 
MERIDIAN SANDS FROM DEPTHS OF 14769 TO MORE THAN 2,500 FEET. 
IN ARKANSAS AND LOUISIANAs CHLORIDE IS THE DOMINANT ANION BELOW 
DEPTHS OF SO00-140U0 FEET. (WOODARD-USGS) 


HYOROLOGIC SIGNIFICANCE OF LITHOFACIES OF THE CANE RIVER 
FORMATION OR EQUIVALENTS OF ARKANSASs LOUISIANAs MISSISSIPPI s AND 
TEXAS 

PAYNE, Je Ne 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

AVAILABLE FROM GPO-s WASHINGTON, OC 20602 - PRICE $10.90. 
GECLOGICAL SURVEY PROFESSIONAL PAPER S69-Ce 1972. 17 Pe 4 
FIGe 16 PLATE (BOUND SEPARATELY) + 1 TABs 61 REF.e 

Journal Announcement: SwWRAU619 

THE STUDY OF THE CANE RIVER FORMATION AND ITS EQUIVALENTS IS 
PART OF AN INVESTIGATION oF THE GEOHYOROLOGY oF THE 
CLAIGORNE GROUP OF THE GULF COASTAL PLAIN, THE THICKNESS OF THE 
CANE RIVER FORMATION RANGES FROM 70 FEET IN LA SALLE PARISHs 
LA.e TO 750 FEET IN THE DESHA BASIN OF ARKANSAS, THE 
COEFFICIENT OF PERMEABILITY PROBABLY INCREASES wiTw 
INCREASE IN THICKNESS. RECHARGE OF THE CANE RIVER IS MAINLY 
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BY PRECIPITATION IN THE OUTCROP AREA, BUT A MINOR AMOUNT OF 
RECHARGE TAKES PLACE B8Y THE UPWARD MOVEMENT OF WATER FROM 
THE UNDERLYING MERIDIAN-UPPER WILCOX AQUIFER. REGIONAL FLOW 
OF WATER IS GENERALLY DOWN THE DIP. IN AND NEAR’ THE OUTCROP 
AREA, WATE? FROM THE CANE RIVER FORMATION CONTAINS 
PROPORTIONATELY HIGH CONCENTRATIONS OF CALCIUM AND MAGNESIUM, 
FARTHER DOWNDIP,s SODIUM 1S THE DOMINANT CATION. IN 
MISSISSIPPI THE DOMINANT ANION IS BICARBONATE. IN ARKANSAS AND 
LOUISIANA THE CHLORIDE ANION occuRS IN SIGNIFICANT 
PROPORTIONS. RECHARGE OF THE REKLAW AND QUEEN CITY FORMATIONS 
TAKES PLACE GY INFILTRATION OF PRECIPITATION IN THE OUTCROP AREAs 
BY INFILTRATION OF WATER FROM STREAMS» AND BY UPWARD MOVEMENT 
OF WATER FROM THE CARRIZU SANGO. THE DISTRIBUTION OF SOLUTES 
REFLECTS THE EXTENT OF FLUSHING BY FRESHWATER, (KNAPP-USGS) 


RECONNAISSANCE OF THE OXYGEN BALANCE AND THE VARIATION 
OF SELECTED NUTRIENTS IN THE SAN ANTONIO RIVER DURING LOW FLOW 

RAw SON, J © 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1424 FEBRUARY 1972. 11 Pe 
8 FIlGe 2 TABse 1 REF.e 

Journal Announcement: SwRa0518 

A WATER-QUALITY RECONNAISSANCE OF THE SAN ANTONIO RIVER IN 
TEXAS WAS MADE TO DESCRIBE THE PROGRESS OF WASTE ASSIMILATIONs 
TO DELINEATE THE CRITICAL REACH OF THE RIVER (THE REACH IN 
WHICH THE MINIMUM DISSOLVED-OXYGEN CONCENTRATION OCCURS)» 
AND TO DETERMINE THE CONCENTRATIONS OF SELECTED NUTRIENTS IN 
THE RIVER DURING THE LOW-FLOW PERIOD JUNE 16-19, 1969. 
WATER-QUALITY AND DISCHARGE DATA WERE OBTAINED AT SEVEN 
SITES IN THE 136.5-MILE REACH OF THE RIVER BETWEEN FARM ROAD 
1818 NEAR ELMENDORFEF AND GULIAD. THE MEAN DISCHARGE RANGED 
FROM 128 CFS NEAR E.MENDORF CONSISTED OF TREATED SEWAGE EFFLUENT. 
THE QUANTITY OF TREATED EFFLUENT RELEASED INTO THE SAN ANTONIO 
RIVER ABOUT 18 MILES UPSTREAM FROM THE SITE NEAR ELMENDORFE 
RANGED FROM 46 TO 138 CFS AND AVERAGED ABOUT 100 CFS. THE 
TIME-WEIGHTED CONCENTRATION OF DISSOLVED OXYGEN AND THE 
DISSOLVED-OXYGEN DEFICIT» OURING THE PERIOD FROM 1200 HOURS ON 
JUNE 17 TO 1400 HOURS ON JUNE 194 SHOW THAT THE CRITICAL PART OF 
THE REACH EXTENDED FROM SITE 1 (MILE 205.0) TO SITE 2 (MILE 
175.5). THE DISSOL. VED-OXYGEN CONTENT OF WATER IN THIS 27.5-MILE 
REACH 


Effects of the Rate of Releases From Sam Rayburn 
Reservoir on the Aeration Capacity of the Angelina Rivers Eastern 
Texas 

RawsOnse Jet GOSSs Re Lee Rathbune Ie Ge 

Geological Surveys Austins TX. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as AD-A094 303% Price codes: AOS in paper 
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copys A001 in microfiche. Geological Survey Water-Resources 
Investigations 80-S8- Julys 1986. 23 pe & Figs 5 Tabs 35 Ref.e 

Journal Announcement: SwRAI4614 

a three-phase study was conducted during July and 
August 1979 to determine the effects of varying release rates 
through the power-outlet works at Sam Rayburn Reservoirs 
eastern Texase on aeration capacity of a I4-mile reach of the 
Angelina River below Sam Rayburn Dam, The Gominant fectors 
that affected the aeration capacity during the study time were 
time of travel and the dissolvec-oxygen deficit of the 
releases. Aeration was low throughout the study but increased in 
response to Increases in the dissulved-oxzygen deficit and 
the duration of time that the releases were exposed to the 
atmosphere (time of travel). The average concentration of 
dissolved oxygen sustaineco by release of 8-800 cubic feet 
per second decreased from 5.U milligrams per liter at a site near 
the power outlet to 4.8 milligrams per Liter at a site about 14 
miles downstream: the time of travel averaged about 8 hours. 
The average concentration of dissolved oxygen in flow 
sustained by releases of 2-200 cubic feet per second 
increased from 5.2 to 5.5 milligrams per liter? the time of 
travel averaged about 20 hours. (USGS) 


RECONNAISSANCE OF THE CHEMICAL QUALITY OF SURFACE WATERS 
OF THE SAN ANTONIO RIVER BASINse TEXAS 

RAWSON, JACK 

GEGLOGICAL SURVEYs AUSTINs TEX. 

TEX WATER DEVELOP SOARD REP NO 934 APR 1969. 724 Pe FY FIGe 6 
TABse 25 REF.e 

Journal Announcement: SWRAUZ19 

THE KINDS AND QUANTITIES OF MINERALS DISSOLVED IN SURFACE 
WATERS OF THE SAN ANTONIO RIVER BASIN ARE RELATED PRINCIPALLY 
TO THE GEOLOGY OF THE AREA AND 190 RAINFALL AND STREAMFLOW 
CHARACTERISTICS. MUNICIPAL AND INDUSTRIAL WASTES HAVE 
DEGRADED THE NATURAL QUALITY OF WATER IN SOME STREAMS. ROCKS 
EXPOSED IN THE BASIN RANGE IN AGE FROM CRETACEOUS TO QUATERNARY, 
THE UPPER PART OF THE GASIN IS UNDERLAIN BY THE EDWARDS AND 
ASSOCIATED LIMESTONES AND GLEN ROSE LIMESTONE. STREAMS THAT 
TRAVERSE THESE OUTCROPS USUALLY CONTAIN CONSTITUENTS ARE CALCIUM 
AND BICARBONATE. DISSOLVED-SCLIOS CONTENT OF WATER MUNICIPAL AND 
INDUSTRIAL POLLUTION. THE CHEMICAL COMPOSITION OF WATER IN 
STREAMS THAT TRAVERSE YOUNGER FORMATIONS IN THE CENTRAL AND 
LOWER PART OF THE BASIN IS VARIABLE. HOWEVER, THE 
DISSOLVEO-SOLIOS CONTENT OF MOST WATER IN THESE STREAMS 
USUALLY IS MODERATELY HARD, ALTHOUGH THE CHEMICAL QUALITY OF 
WATER IN THE MAINSTEM SAN ANTONIO RIVER AND THE LOWER REACH OF 
CIBOLO CREEK IS BEING DEGRADED BY MUNICIPALs INDUSTRIAL, AND 
IRRIGATION WASTES-s THE DISCHARGE“WEIGHTED CONCENTRATION OF 
DISSOLVED SOLIOS IN BOTH HARD, THE CHLORIDE CONTENT OF 
SURFACE WATERS IN THE WwASIN GENERALLY BEING DEGRADED 
CO’ S&F RABLY BY POLLUTION. THE CONCENTRATION OF CHEMICAL 
COws .(UENTS IN SURFACE WATERS THROUGHOUT MUCH OF THE BASIN 
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Is WITHIN LIMITS RECOMMENDED BY THE U.S. PUBLIC HEALTH SERVICE 
FOR DOMESTIC USE. THE WATERS ALSO ARE SUITABLE FOR MOST 
IRRIGATION USES; HOWE VER-s THE WATER THROUGHOUT MUCH OF 
THE BASIN IS MODERATELY HARD OR VERY HARD AND WILL REQUIRE 
SOFTENING FOR MOST INDUSTRIAL USES. (KNAPP-USGS) 


RECONNAISSANCE OF WATER TEMPERATURE OF SELECTED STREAMS IN 
SOUTHEASTERN TEXAS 

RAWSONs JACK 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1054 JANUARY 1970. 135 Pe 
4 FIGe 2 TABse 5S REF.e 

Journal Announcement: SWRAUST6 

TEMPERATURE-PROFILE MEASUREMENTS WERE MADE AT 61 CROSS 
SECTIONS OF 7 MAJOR STREAMS IN TEXAS. NO CROSS-SECTIONAL 
VARIATIONS OF TEMPEZ ATURE WERE OBSERVED OURING 147 MEASUREMENTS, 
ONLY 34 MEASUREMENTS SHOWED A TEMPERATURE DIFFERENCE OF MORE 
THAN 0.5 OEG C WITHIN A CROSS SECTIONS THE MAXIMUM DIFFERENCE 
ENCOUNTERED WAS 1.5 DEG C. THEREFOREs POINT-TEMPERATURE RECORDS 
REPORTED BY THE U.S. GEOLOGICAL SURVEY IN TEXAS ARE USUALLY 
REPRESENTATIVE OF THE AVERAGE TEMPERATURE OF WATER WITHIN THE 
STREAM CROSS SECTION, AIR TEMPERATURE IS A REASONABLE INDEX 
OF THE TEMPERATURE OF THE MAJOR STREAMS IN THE STATE~-PROVIDED 
THAT TEMPERATURE IS NOT AFFECTED BY SUCH ARTIFICIAL INFLUENCES 
AS ADDITION OF TREATED WASTES OR PRESENCE OF IMPOUNDMENTS. AT 8& 
SITES WHERE ARTIFICIAL INFLUENCE WAS WOT SIGNIFICANT, THE 
MEAN MONTHLY WATER TEMPERATURESs AS COMPUTED FROM 
ONCE-DAILY OBSERVATIONS SELOOM DIFFERED FROM CORRESPONDING MEAN 
MONTHLY AIR TEMPERATURES BY MORE THAN 2 bd€G C AND OFTEN 
DIFFERED BY NO MORE THAN 17 DEG Cy. THE TEMPERATURES OF TEXAS 
STREAMS VARY WIDELY FROM MONTH TO PONTH. THE SPREAD 
BETWEEN OBSERVED MONTHLY MAXIMUM AND MINIMUM TEMPERATURES 
AVERAGES 3-6 DEG C. (KNAPP-USGS) 


ANNUAL COMPILATION ANDO ANALYSIS OF HYDROLOGIC DATA FOR 
CALAVERAS CREEKs SAN ANTONIO RIVER BASINse TEXASs 1970 

REDOYs DO. R. 

GEOLOGICAL SURVEYs AUSTINse TEX. WATER RESOURCES DIV. 

GEOLOGICAL SURVEY DATA HKEPORTs NOVEMBER 1971. 63 Pe 2 FIGs 3 
TAB.e 

Journal Announcement; SWRAOS10 

RAINFALL s RUNOFF, AND STORAGE DATA COLLECTED OURING THE 1970 
WATER YEAR ARE PRESENTED FOR THE 77.2=-SQUARE=MILE AREA ABOVE THE 
STREAM=GAGING STATION CALAVERAS CREEK NEAR ELMENDORFE TEXAS. 
THERE ARE 7 FLOOGOWATER=RETAROING STRUCTURES IN THE WATERSHED. 
THESE STRUCTURES HAVE A CAPACITY FOR TEMPORARY STORAGE OF 84640 


ACRE-FEET OF FLOOD RUNOFF FROM 26.6 OF THE 
77.2-SQUARE-MILE STuoyY AREA, THE MEAN RAINFALL IN THE STUDY 
AREA FOR THE 1970 WATER YEAR WAS 29.66 INCHES. THE AVERAGE 


MONTHLY RAINFALL TOTALS RANGED FROM 0.42 INCH IN JUNE TO 7,74 
INCHES IN MAY, YEARLY MEAN DISCHARGE AT THE STREAM-GAGING 
STATIONs CALAVERAS CREEK NEAR ELMENDORFs WAS 0.59 CFS. THIS 
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SHOWS THE EFFECT OF CALAVERAS DAM ON THE BASIN AS THE 
AVERAGE DISCHARGE FOR THE 14 YEARS (1955-68) WAS 10.7 CFS. FOR 
THE 1970 WATER YEARs 6 STORMS WEFE SELECTED FOR DETAILED 
COMPUTATIONS. THE COMPUTATIONS INCLUDE DETAILED TIME BREAKDOWN 
OF RAINFALL AND DISCHARGE. HYDROGRAPHS AND MASS CURVES ARE 
INCLUDED. (wOODARD-uUSGS) 


QUANTITY AND CHEMICAL QUALITY OF LOW FLOW IN CIBOLO CREEK, 
TEXASs MARCH 4-8, 1968 

REEVESs WILLIAM E.7 KUNZEs HARVEY L. 

GEOLOGICAL SURVEYs AUSTINse TEX. 

TEXAS WATER DEVELOPMENT BOARD REPORT 1124 APRIL 1970. 16 Pe 3 
FIGs 3 TABs & REF.e 

Journal Announcement: SWRAU520 

THE CHANGES IN QUANTITY AND INORGANIC CHEMICAL QUALITY OF 6ASE 
FLOw OF CISOLO CREEKs TEXAS+s IN THE REACH FROM THE 
STREAM=-GAGING STATION AT MILE 89.64 DOWNSTREAM TO A_ POINT 2.5 
MILES UPSTREAM FROM THE MOUTH ARE EVAPOTRANSPIRATION WAS AT 
A *INIMUB. OISCHARGE INCREASED IN A DOWNSTREAM DIRECTION-s 
FROM WO FLOW AT ABOUT MILE 88 TO 67.4 CFS AT MILE 265 
DISSOLVED=-SOLIOS CONCENTRATIONS ALSO INCREASED IN A DOWNSTREAM 
DIRECTION THROUGHOUT [HE REACH. (KNAPP-USGS) 


GROUNDWATER RESOURCES OF WASHINGTON COUNTYs TEXAS 

SANDEEN,s We 4. 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELOPMENT BOARDs AUSTINeg REPORT 1624 NOVEMBER 
1972. 105 Ps 21 FIGs 9 TAtse S2 REF.e 

Journal Announcement: SWRAU6T4 

LARGE QUANTITIES OF UNDEVELOPED FRESH WATERs EXTENDING TO 
DEPTHS OF 14200 FEET BELOW SEA LEVEL OCCUR IN THE CATAHOULA 
SANDS TONEs JASPAR AQUIFERs EVANGELINE AQUIFERs AND’ THE 
ALLUVIUM OF THE BRAZOS RIVER IN TEXAS. IN 19684 AWN ESTIMATED 
3.2 MGD WAS PUMPED FROM THE GROUNOWATER RESERVOIR, AT LEASE 
8-500 ACRE-FEET PER YEAR OF FRESH GROUNDWATER is BEING 
TRANSMITTED THROUGH THE CATAHOULA SANOSTONEs THE JASPAR 
AQUIFERs AND THE EVANGELINE AQUIFER, AND ABOUT 18,700 ACRE-FEET 
PER YEAR OF FRESH GROUNDWATER IS BEING REJECTED FROM THE 
OUTCROPS OF THESE UNITS. ABOUT 304700 ACRE-FEET PER YEAR OF 
FRESH GROUNOWATER PROGAULY COULD BE WITHDRAWN CONTINUOUSLY FROM 
THE AQUIFERS. ABOUT 118,000 ACRE-FEET PER YEAR I$ 
AVAILABLE FOR DEVELOPMENT FROM THE ALLUVIUM OF THE BRAZOS RIVER. 
THE CHEMICAL QUALITY OF THE GROUNDWATER IS SUITABLE FOR MOST 
TYPES OF USES OR CAN BE MADE SUITABLE WITH A MINIMUM OF 
TREATMENT. LESS THAN 10 PERCENT OF THE SAMPLES ANALYZED FOR 
DISSOLVED (wWOODARD-USGS) 


ANNUAL COMPILATION AND ANALYSIS OF HYDROLOGIC DATA FOR ELM 
FORK TRINITY RIVERs TRINITY RIVER BASINe TEXASs 1970 
SANSOM, J Ne 
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GEOLOGICAL SURVEYs AUSTINs TEX. 

GEOLOGICAL SURVEY OPEN-FILE REPORT (TEXAS DISTRICT)» MARCH 
1972. 47 Pe 2 FIGs 3 TABs APPEND.» 

Journal Announcesent: SWRAUST8 

THIS IS THE ELEVENTH Iw A SERIES OF BASIC-DATA REPORTS 
PUBLISHED ANNUALLY FOR THE ELe FORK TRINITY RIVER STUDY 
AREA, AND CONTAINS THE RAINFALL s RUNOFFs AND STORAGE DATA 
COLLECTED DURING THE 1970 WATER YEAR FOR THE 
46.0-SQUARE-MILE A2EA ABOVE THE S TREAM-GAGING STATION EL® 
FORK TRINITY RIVER WEAR PUENSTER, TEXAS. FOURTEEN FLOODWATER 
RETAINING STRUCTURES PROVIDE CAPACITY FOR FLOOD-DETENTION 
STORAGE OF 10-500 ACRE-FEET OF FLOOD RUNOFF FROM 33.5 SQUARE 
MILES OF THE 66.U-SQUARE-MILE ORAINAGE AREA. THE AVERAGE 
RAINFALL FOR THE 1970 WATER YEAR WAS 35.76 INCHES, OR 103% OF 
THE 14=YEAR (1957-70) AVERAGE. THE MONTHLY RAINFALL TOTALS RANGED 
FROM <A LOW OF 0.31 INCHES IN JANUARY TO A HIGH OF 8.435 INCHES IN 
SEPTEMBER. YEARLY MEAN OISCHARGE AT THE STREAM-GAGING 
STATION WAS 20.5 CFSe COMPARED WITH THE 146=-YEAR (1957-70) 
AVERAGE OF 20.1 CFS. TOTAL RUNOFF DURING THE YEAR WAS 14.860 
ACRE-FEET (6.06 INCHES), WHICH IS 17% OF THE TOTAL RAINFALL. 
FOUR STORM PERIODS WERE SELECTED FOR DETAILED RAINFALL 
AND DISCHARGE COMPUTATIONS. (CWOODARD-USGS) 


SELECTED HYDROLOGIC CHARACTERISTICS OF THE SABINE RIVER 
AND BAYOU ANACOCOs LOUISIANA AND TEXAS 

SHAMPINEs WILLIAM J. 

GEOLOGICAL SURVEYs BATON KOUGEs LA. 

GEOLOGICAL SURVEY - SABINE RIVER COMPACT ADMINISTRATION 
COOPERATIVE REPORTs 1971. 34 Pe 18 FIGs 1 PLATEs 1 TABe 6 REF.e 

Journal Announcement: SwRA0419 

CREATION OF TOLEDO BEND RESERVOIR (TEXAS=-LOUSIANA) HAS CAUSED 
SIGNIFICANT CHANGES IN THE CHARACTERISTICS OF SABINE RIVER 
FLOODS ORIGINATING IN THE IMMEDIATE VICINITY OF THE RESERVOIR. A 
FLOOD witw# A 20-YEAR RECURRENCE INTERVAL WILL WECESSITATE 
A CONSTANT RELEASE OF 30,000 CFS FOR 4 DAYS TO MAINTAIN A LAKE 
LEVEL ELEVATION LESS THAN 173.5 FEET WHEN THE INITIAL 
ELEVATION IS 170 FEET. OXYGEN DEPLETION IN THE HYPOLIMNION 
DURING THE SUMMER CAUSES SEVERAL WATER-QUALITY PROBLEMS IN TOLEDO 
BEND RESERVOIR. THE CONCENTRATION OF ANY SOLUBLE CONTAMINANT 
SPILLED INTO BAYOU ANACOCO FROM ROSEPINEs LA. TO THE MOUTH CAN 
bE CALCULATED. 15 1,000 POUNDS OF A CONTAMINANT WERE 
DUMPED INTO BAYOU ANACOCO AT MILE 20 WHEN THE DISCHARGE AT THE 
POINT WAS 150 CFS+ THE MAXIMUM CONCENTRATION THAT WOULD REACH THE 
MOUTH (CWOODARD-USGS) 


SUMMARY APPRAISALS oF THE NATION'S GROUND -WATER 
RESOURCES--R10 GRANDE REGION 

WESTs S. We? BROADHURSTs We Le 

GEOLOGICAL SURVEYs RESTONs VA, 

AVAILABLE FROM SUPT. OF DOCUMENTSs GPOs WASHINGTON, D.C. 
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20402 — PRICE $1.75. PROFESSIONAL PAPER 813-04 1975. 39 Pe 21 
FiGse 2 TABs 156 REF. es 

Journal Announcement: SwRAU821 

THE RIO GRANDE IS AN INTERSTATE AND INTERNATIONAL STREAM WHICH 
BEGINS IN HIGH MOUNTAINS OF COLORADO, FLOWS ACROSS NEW MEXKICOs 
AnD FORMS THE BOUNDARY cGETWEEN TEXAS AND MEXICO. ANNUAL 
PRECIPITATION ON THE REGION IS ABOUT 86 MILLION ACRE-FEET? 
HOWEVER, ALL BUT & MILLION ACRE-FEET 1S RETURNED TO THE 
ATMOSPHERE BY EVAPOTRANSPIRATION, THE GROUNDWATER RESERVOIRS 
CONTAIN AN AGGREGATE OF $7800 MILLION ACRE-FEET OF FRESH AND 
SLIGHTLY SALINE WATER IN STORAGEs WHICH COULD BE WITHDRAWN 
THROUGH WELLS. IN CONTRAST-s THE SURFACE RESERVOIRS HAVE A 
COMBINED STORAGE CAPACITY OF ONLY 18 MILLION ACRE-FEET. 
WITHOKAWAL OF GROUNDWATER IN 1970 WAS 2.7 MILLION ACRE-FEET, OF 
wHICH 88% WAS USED FOR IRRIGATION. THE REGION APPEARS TO OFFER 
SEVERAL POSSIBILITIES FOR UTILIZING UNDERGROUND SPACE FOR 
PURPOSES OTHER THAN THE WITHORAWAL oF WATERs SUCH AS WASTE 
DISPOSALs ARTIFICIAL RECHARGE, WATER-QUALITY CONTROLs AND 
DEVELOPMENT OF GEOTHERMAL ENERGY. (WOOLARD-USGS) 


GROUND-WATER RESOURCES OF RAINS AND VAN ZANDT COUNTIESs TEXAS 

WHITE, 0. E. 

GEOLOGICAL SURVEYs AUSTINs TEX. 

TEXAS WATER DEVELGPRPENT BOARD REPORT 1694 APRIL 19753. Ri Ps 
26 FIGe 6 TABse 35 KEF.Le 

Journal Announcement: SWRA0619 

RAINS AND VAN ZANDT COUNTIES IN NORTHEAST TEXAS HAVE 
AGUNDANT WATER RESOURCES AND COMPARATIVELY LITTLE WATER OEMAND. 
THE WATER IS DERIVED FROM THE HEAVY PRECIPITATION CABOUT 43 
INCHES ANNUALLY) WHICH FILLS THE NUMEROUS LAKES AND RESERVOIRS 
AND RECHARGES THE FRESHWATER AQUIFERS. ONE OF THE AQUIFERS 


IN THE AREA, THE CARRIZO“WILCOXs HAS BEEN APPRECIABLY 
DEVELOPED. DURING 19694 THIS AQUIFER SUPPLIED A REPORTED 1,500 
ACRE-FEET OF WATER FOR MUNICIPAL SUPPLY+s INDUSTRIAL USEs 


AND RURAL WATER SYSTEMS IN THE TWO COUNTIES. THE CARRIZO-WILCOX 
AQUIFER CONTAINS AN ESTIMATED 50 MILLION ACRE~FEET OF FRESH 
TO SLIGHTLY SALINE WATER IN STORAGE, AGOUT 10% OF THIS AMOUNT, 
OR 5S MILLION ACRE-FEETs IS AVAILABLE TO WELLS. IN ADDITION TO 
THE WATER IN STORAGEs THE CARRIZO“-WILCOX AQUIFER ANNUALLY 
RECEIVES AN ESTIMATED Se000 ACRE-FEET OF EFFECTIVE RECHARGE FROM 
PRECIPITATION. YIELOS OF WELLS TAPPING THE CARRIZO-WILCOX 
AQUIFER RANGE FROM LESS THAN 5S TO AS MUCH AS 6000 GPM, MOST OF 
THE MUNICIPAL AND INDUSTRIAL WELLS ARE EQUIPPED FTO PUMP AT 
RATES OF 100 10 250 GPR. A SECOND AQUIFERs THE QUEEN CITY 
SANDs IN SOUTHEASTERN VAN ZANDT COUNTYs WHICH IS CURRENTLY 
TAPPED SOLELY FORK RURAL DOMESTIC AND LIVESTOCK SUPPLY» IS 
PROBABLY CAPABLE OF YIELDING AS MUCH AS 150 GPM OF FRESHWATER TO 
PROPERLY CONSTRUCTED WELLS. (WOODARD-USGS) 


Groundwater Data for the Salt Basinse Eagle Flats Red Light 
Draws Green Piver valleys and Presidio Bolson in Westernmost 
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Texas 

Whites D. Es Gatess Je Ses Smiths Jo Tot Frye Be Je 

Geological Surveys Austins TX. Water Resources Div. 

Open-file report 772575, March 1978. 120 pe 8 figs 3 tabs S 
ref.-s 

Journal Announcement: SWRA1122 

From October 1971 through October 1974, the U.S. 
Geological Survey collected groundwater data in the basins in 
Texas west of the Pecos River drainage area and northwest of the 
big Bend country. The basins included ares from east to west: 
The Presidio Bolsons the Salt Basins Green River Valleys Eagle 


Flats and Red Light Draw. The data collection program 
consisted of an inventory of ait major irrigations 
municipal-supply-s and industrial wellss selected stock and 
domestic wells: ana selected sprirgs. Water samples were 


collected from representative wells and springs for chemical 
analyses. (wWoodard-USGS) 
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Camp Swift Coal Leasing, Texas 
BLM, Santa Fe, New Mexic:: 
FEIS, 1980 


The proposed action is to lease 6,600 acres for surface coal mining in 
Bastrop County, southeast-central Texas. Underlying the area are 80-100 
million tons of surface minable coal in the Calvert Bluff Formation of the 
Wilcox Group. The area is drained by intermittent McLaughlin and Dogwood 
Creeks, tributary to Big Sandy Creek adjacent on the northwest. The Calvert 
Bluff Formation overlies the Simsboro Formation, also Wilcox Group, and 
underlies the Carrizo Formation, both being significant aquifers. Highwall 
seepage from lensatic sandstones in the Calvert Bluff Formation is estimated 
to be about 160 gallons per minute (worst case). Dewatering of the under- 
lying Simsboro Formation by wells at 10,600 gallons per minute (also worst 
case) would be required for hydrostatic pressure relief. Discharge of this 
water into Big Sandy Creek would increase base flow by 23 times, and median 
flow 4.5 times. Erosion of the streambed would be significant during mining, 
but the creek would gradually return to premining conditions. Dewatering 
would cause a drawdown of 81 feet at the nearest well, 2 miles down gradient, 
and increase its pumping lift. 
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RECONNAISSANCE OF THE GROUNDWATER RESOURCES OF THE UPPER 
FREMONT RIVER VALLEYs WAYNE COUNTYs UTAH 

BJORKLUNDs Le Je 

GEOLOGICAL SURVEYs LOGANs UTAH. 

COPIES OF REPORT AVAILABLE AT UTAH DEPT CF NATURAL RESOURCES, 
DIV OF WATER RIGHTS-s 442 STATE CAPITOLs SALT LAKE CITY-s 
UTAH. TECHNICAL PUBLICATION NO 224 1969. S4& Pe 11 FIGs 6 TABse 21 
REF. 

Journal Announcement: SWRAU313 

THE UPPER FREMONT RIVER VALLEYs A ODEPRESSION CAUSED BY 
FAULTING,s ALTERED BY EROSION, AND PARTLY FILLED SY 
ALLUVIUM ERODED FROM SURROUNDING HIGHLANDSs INCLUDES ABOUT 40 
SQUARE MILES IW SOUTH-CENTRAL UTAH, THE DRAINAGE BASIN 
WHICH CONTRIBUTES 4ATER TO THE VALLEY INCLUDES ABOUT 700 SQUARE 
MILES. WATER ORAINS TO THE VALLEY FROM SEVERAL HIGH 
PLATEAUS. SEDIMENTARY ROCKS OF TRIASSICs JURASSICs TERTIARYs 
AND QUATERNARY AGE AND VOLCANIC ROCKS OF TERTIARY AGE ARE 
EXPOSED IN THE AREA. THE TERTIARY VOLCANIC ROCKS YIELD 
WATER TO SEVERAL LARGE SPRINGS AND FLOWING WELLS? THIS UNIT IS 
THE PRINCIPAL SOURCE OF GROUNDWATER IN THE VALLEY. THE VALLEY 
FILL OF QUATERNARY AGEs WHICH IS MORE THAN SOO FEET THICK IN 
PLACES-s IS ALSO AN IMPORTANT SOURCEs YIELDING WATER TO MANY 
WELLS. THE AVERAGE ANNUAL INFLOW TO THE VALLEY VIA THE FREMONT 
RIVER DURING 1950-57 WAS 297120 ACRE-FEET AND THE AVERAGE ANNUAL 
OUTFLOW DURING 1909-57 WAS 667860 AaCRE-FEET. ABOUT 80,000 
ACRE-FEET OF wATE? IS DISCHARGED BY SPRINGS AND SEEPS IN THE 
VALLEY DURING MOST YEARS. APPROXIMATELY 3-500 ACRE-FEET OF 
WATER Is DISCHARGED FROM FLOWING WELLS AND aBOUT 700 
ACRE-FEET IS PUMPED FROM WELLS DURING A YEAR, IRRIGATION IS THE 
PRINCIPAL USE OF BOTH SURFACE AND GROUNDWATER IN THE VALLEY. 
GROUNDWATER IS USED ALSO FOR THE PUBLIC SUP®PLIES OF FREMONTs LOAs 
LYMANs AND BICKNELLs FOR DOMESTIC AND STOCK USEs AND FOR’ FISH 
CULTURE. THE GROUNDWATER IN THE VALLEY IS SUITABLE FOR MOST 
USES. (KNAPP-USGS) 


SALT=LOAD COMPUTATIONS=--COLORADO RIVER? CAMEOs COLORADO, TO 
CISCOs UTAH: PART 2. BASIC DATA. COUPLICATED SEE COLORADO). 

BRENNAN, Roe GROZIERs R. U. 

GEOLOGICAL SURVEYs DENVERs COLO. 

OPEN-FILE REPORTs 1976. 222 Pe 534 FIGs 12 TAB. 

Journal Announcement: SwRA0919 


SALT=LOAD COMPUTATIONS=--COLORADO RIVERS CAMEOs COLORADO TO 
CISCOs UTAH: PART 1. DATA SUMMARY. (DUPLICATED SEE COLORADO). 

DRENNANs Rot GROZIERs RR. U. 

GEOLOGICAL SURVEYs DENVERs COLO. 

OPEN-FILE REPORTs 1976. 15 Ps 3 FIGs 6 TAB. 
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Journal Announcement: SWRAO9T9 


Hycrologic anc Climatologic Datas Southeastern Uinta Basins 
Utahs and Colorados Water Year 1978 

Conroys Ll. Se 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from the OFSSs USGS Box 254254 Fed. CCP « Denver 
co 80225. Price: $21.25 in paper copys $5.50 in 
microfiche. Geological Survey Open-File Report 80-1025. 1980. 
166 pe 6 Figs 8 Tabs 2 Refs 

Journal Announcement: SWRA1414 

This report contains deta collected in the vicinity of the 
Cil-shale area in the southeastern Uinta Basins Utah and 
Colorados from Oct. tI. 1977, to Sept. 30, 1978, The 
data presented in tabless include monthly precipitations 
Gepth-duration of reinfallse snow depth and water contents air 
temperatures daily streamflow recordss water-quality Gata 
from continuous-recording gaging sitess water-quality data 
for wells and springss and water levels, temperatures 
and specific conductance for selected wells. (USGS) 


Climatologic and Hydrologic Datars, Southeastern Vinta Basins 
Utah and Colorados water Years 1975 and 1976 

Conroyse Le Set Fielass F. Ke. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Utah Basic-Data Kelease No. 294 1977. 244 pe 5 figs 10 tab.es 

Journal Announcement: SwWRA1117 

Climatologic an3 hydrologic data were collected as a 
pert of an investigation of the southeastern Uinta Basins 
Utah and Colorados by the U.S. Geological Survey. The data apply 
mainly to water years 1975 and 19764 which includes the period 
from October 1976 through September 1976. Included also 
are some earlier ground-water data not previously published. The 
Gatas presented in tabless include monthly precipitations snow 


Gepths monthly pan evaporations soil moistures daily 
Streamflow recordss water-quality data from cont inuous-recording 
gaging sitess discharge and water-quality data at 
partial-record streamflow gaging sites; and discharges 


temperatures and water-quality data for wells and springss and 
water levels in selected wells. (Woodard-USGS) 


Ground-water conditions in the upper Virgin River and Kanab 
Creek basins areas Utahs with emphasis on the Navajo Sandstone. 

Cordovase R. Mes 1980 

U.S. Geological Survey Open-File Report 80-5244 99 p. (to be 
Guplicated as Utah DPepartment of Natural Resources Technical 
Publication 70). 

The Navajo Sandstone of Triassic(?) and Jurassic ages the most 
important bedrock aquifer in the areas was estimated to contain 
200 million acre-ft of recoverable water. Aquifers occur in 
geologic units other than the Navajose including coal-bearing 
rocks of Cretaceous age. It was concluded that water enters the 
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aquifers by infiltration of precipitation and seepage from 
streams in the headwaters of the Virgin River and Kanab Creek, 
Potentiometric-surface data indicated that water moved from areas 
of recharge generally southward toward areas of natural discharge 
in the tower reaches of major streams. Chemical quality of 
ground water was found to vary both areally and by geologic 
source. The hydrologic impacts of possible increased 
ground-water withdrawals for the development of coal are 
evaluated. 


Ground-Water Conditions in the Upper Virgin River and Kanab 
Creek Basins Areas Utahns with Emphasis on the Navajo Sandstone 

Cordovéa-s R. QM. 

Geological Surveys Salt Lane Citys UT. Water Resources Div. 

Available from Utah Dept. of Natural Res. Div. of water 
Rights 231 East 400 South Salt Lake Citys Utah 84111, Utah 
Department of Natural Resources Technical Publication No 70,4 
1981. 87 pe 18 Figs 3 Platess 23 Tabs 30 Ref.es 

Journal Announcement: SWRA1510 

The upper Virgin River and tanab Creek basins area iin 
south-central Utah includes about 14300 square miles inthe 
upper Virgin River basin and about 650 square miles in the 
upper Kanab Creek basin. The sparsely populated area contains 
large coal reserves. Water occurs in hoth the unconsolidated and 
consolidated rocks. Principal aquifers in the unconsolidated 
rocks include older stream-channel depositss lower parts of 
alluvial § fans-s and stream-valley alluvium. The most important 
consolidated-rock aquifer is the Navajo Sandstone of Triassic 
and Jurassic age. Other consolidated-rock aquifers of note 
include the Shinarusp Member of the Chinle Formation of 
Triassic ages sandstone strata of Cretaceous ages and the Wasatch 
Formation of Tertiary age. Groundwater recharge is derived 
chiefly from precipitation on the area and 18 estimated to 
average about 80-000 acre-feet per year. Discharge occurs 
chiefly as seepage to lower stream reaches and 
evapotranspirations natural discharge is estimated to total at 
least 62-700 acre-feet per year. In addition, about 5,000 
acre-feet per year discharges as underflow into Arizonas and in 
1977, at teast 343090 acre-feet was withdrawn by wells, 
Chemical quality of ground water varies considerably with 
geologic source. Water in the Navajo Sandstone and wasatch 
Formation most places. water in the Chinle and Moenkopi 
Formations of Triassic age and the Carmel Formation of 
Jurassic age is generally salines containing 1-000 to 3-000 mg/L 
of dissolved solids in most places. (USGS) 


GROUND-WATER CONDITIONS IN UTAHs SPRING OF 1968 

CORDOVAs Re. Met BIORKLUNDse Le Jot BUILERs Re. Got MOWERS Re Wee 
HERBERTs Le Re 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH, 

UTAH DIV WATER RESOURCES COOP INVEST REP NO Ge OCT 1968, 105 Pe 
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S56 FIGs & TABs 6 REFae 

Journal Announcement: SWRAO211 

THE GROUNDWATER CONDITIONS IN UTAH IN THE SPRING OF 1968 ARE 
COMPILED AND ANALYZED. INFORMATION IS PRESENTED ON WELL 
CONSTRUCTION, GROUNDWATER WITHDRAWALS» WATER-LEVEL CHANGES,» 
AND RELATED CHANGES IN PRECIPITATION AND STREAMFLOW. GRAPHS SHOW 
CHEMICAL QUALITY OF @ATER. MAPS SHOW WATER TABLE CONFIGURATION. 
MOST AREAS OF IMPORTANT GROUNDWATER WITHDRAWAL ARE 
DISCUSSED. AREAS OF POTENTIAL LARGE GROUNDWATER DEVELOPMENT ARE 
DISCUSSED AND MAPPED. LESS THAN 2% OF THE UTAH WELLS OBTAIN 
WATER FROM CONSOLIDATED ROCKs MOSTLY LAVA FLOWSs+ LIMESTONEs AND 
SANOSTONE. THE REMAINING 98% ARE IN GRAVELs SANDs SILT AND CLAY 
IN LARGE INTERMOUNTAIN ALLUVIAL B6ASINS. THE ESTIMATED 1967 
TOTAL WITHDRAWAL OF GROUNDWATER WAS ABOUT 650-000 ACRE-FTs 794200 
FOR IRRIGATIONs 114700 FOR INDUSTRYs AND 9400 FOR PUBLIC 
SUPPLY. THE 1967 PRECIPITATION WAS 0.45-2.82 INCHES ABOVE 
NORMAL » AND COMGINED wITH LESS THAN USUAL WITHDRAWAL s 
RESULTING IN A GENERAL WATER LEVEL RISE. (KNAPP-USGS) 


GROUNDWATER CONSITIONS IN THE CENTRAL VIRGIN RIVER BASINs UTAH 

CORDOVAs Re. Metz SANDBERGse Ge. Wer MCCONKIEs W. 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH, 

UTAH DEPARTMENT OF NATURAL RESOURCESs SALT LAKE CITYs 
TECHNICAL PUBLICATIUN NO 4604 1972. S46 Pe 10 FIGs 3 PLATEs 18 TABs 
12 REFse 1 APPEND.» 

Journal Announcement: SWRA0616 

THE CENTRAL ~ VIRGIN RIVER BASINe IN WASHINGTON AND IRON 
COUNTIES, UTAHs INCLUDES ABOUT 14000 SQUARE MILES IN THE 
DRAINAGE BASIN OF THE VIRGIN RIVER DOWNSTREAM FROM HURRICANE 
CLIFFS. AQUIFERS IN BOTH CONSOLIDATED AND UNCONSOLIDATED 
ROCKS SUPPLY WATER FOR PUBLIC SUPPLYs IRRIGATION, STOCKs 
INDUSTRYs AND DOMESTIC USES. THE CHIEF UNCONSOLIDATED-ROCK 
AQUIFERS ARE ALLUVIAL FANS AND CHANNEL-FILL DEPOSITS,» wHICH 
SUPPLY ABOUT 80% OF THE WATER WITHDRAWN BY WELLS IN THE 
BASIN. THE CHIEF CONSOLIDATE D-ROCK AQUIFERS INCLUDE THE MOENKOPI, 
CHINLEs MOENAVEs AND KAYENTA FORMATIONS» THE NAVAJO SANDSTONEs 
BASALT~s AND TERTIARY IGNEOUS ROCKS OF THE PINE VALLEY MOUNTAINS, 
AVERAGE ANNUAL RECHARGE TO THE AQUIFERS OF THE CENTRAL VIRGIN 
RIVER BASIN IS ESTIMATED TO BE 100-000 ACRE-FEET. DISCHARGE 
FROM WELLS AVERAGED 6600 ACRE-FEET ANNUALLY FOR THE YEARS 
1968-70. WATER=LEVEL HYDROGRAPHS GIVE NO INDICATION THAT 
WITHORAWALS OF GROUNDWATER TO DATE HAVE HAD ANY SIGNIFICANT 
EFFECT ON THE AMOUNT OF GROUNDWATER IN STORAGE, THE 
DISSOLVED-SOLIOS CONCENTRATION IN THE WATER DIFFERS CONSIDERABLY 
FROM AQUIFER TO AQUIFER AND FROM PLACE TO PLACE. THE AQUIFERS 
THAT ARE MOST LIKELY TO YIELD WATER CONTAINING LESS THAN 
12000 MILLIGRAMS PER LITER ARE THE NAVAJO SANDSTONE AND BASALT, 
THE CHINLE AND MOENKOPI FORMATIONS ARE MOST LIKELY TO YIELD 
WATER CONTAINING MORE THAN 3,000 MILLIGRAMS PER LITER, 
(WOODARD-USGS) 


Hydrology of the coal-resource areas in the upper drainages of 
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Huntington and Cottonwood Creekss central Utah. 

Danielsons T. Wee Billards BM. Des and Fullers RR. Hes 1980d 

U.S. Geological Survey open-file reports weRI 81-5394 85 p. 

The hydrologic system in this important coal-resource area of 
the Wasatch Plateau is described. Data were collected from about 
140 springs that issue from several water-bearing zones in rocks 
of Cretaceous and/or Tertiary age. Most springs that discharged 
more than about 50 gal/min were associated with faulting. DOuring 
1979 water entered underground coal mines mainly through joints. 
faultss and holes in mine roofs. bischarge from mines ranged 
from zero to about 14100 gal/min, 

Large differences in surface runoff in the study area are 
Gescribed. Chemical quality of surface waters as well as quality 
of water from springs and miness is described. 

Possible effects of underground coal mining and associated mine 
Gewatering on the hydroloyic System are evaluated. It was 
concluded that discharge-recession curves for springs showed 
promise as a method of detecting changes in the ground-water 
System caused by mining. 


Hydrology of coal-resource areas in the southern Wasatch 
Plateaus central Utah. 

Danielsonse Te. Wer and Syllas 0. Aes 1987 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 82-4009. 


Summary Appraisals of the Nation's Ground-Water 
Resources--Lower Colorado Region 

Davidsons Ee. S. 

Geological Surveys Tucsons AZ. Water Resources Div. 

Available from Supt. of Documentss GPOs Washingtons OC 
204024 Prices $3.00. Geological Survey Professional Paper 813-R, 
1979. 23 pe 6 Figs 5 Platess 3 Tabs 63 Ref.s 

Journal Announcement: SWRA1318 

Much of the water used in the semiarid lower Colorado River 
region ts ground waters and pumpege is in excess of 
replenishment. In the southwest depth to water generally is 
about 200 to 500 feet below the tend surfaces irrigation and 
public-supply wells generally yield $00 to 14500 gallons per 
minutes and about 1 billion acre-feet of ground water 
potentially is recoverable from storaje. In the northeast water 
levels generally are more than SOO feet below the land surfaces 
most wells yield between 10 and 500 gallons per minutes and 
150 million acre-feet of possibly sore could be recovered, Annual 
storage depletions almost entirely in the southwests is sebout 
2.4 to 3.2 million acre-feet. Almost 6 million acre-feet is 
pumped annuallys mostly tor crops. Subsidences earth crackss 
Increasing pumping costss and water quality Limit potential 
ground-water development. Howevers some gains can be made 
through changes and greater efficiencies of use and by reducing 
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evapotranspiration. Prior use and economics deterrine water use 
in Arizona-the largest part of the region. All States except 
Arizona have laws that allow control and allocation of 
ground water by the State. (Kosco-uSGS) 


Some engineering geologic factors controlling coal mine 
subsidence in Utah and Colorado. 

Dunrudse C. Ree 1976 

U.S. Geological Survey Professional Paper 969 39 p. 


GROUND-WATER CONDITIONS IN UTAHs SPRING OF 1975 

EYCHANER,s Je He. 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH, 

UTAH DIVISION OF WATER RESOURCES-s SALT LAKE CITYs 
COOPERATIVE INVESTIGATIONS REPORT NO 144 1975. 26 Pe 37 FIGs 2 
TABse 13 REF. 

Journal Announcement: SWRAU821 

THIS REPORT IS THE TWELFTH IN A SERIES OF ANNUAL REPORTS THAT 
DESCRIBE GROUNDWATER CONDITIONS IN UTAH, THE REPORT INCLUDES 
INDIVIDUAL DISCUSSIONS OF THE MOST IMNPURTANT AREAS OF GROUNDWATER 
WITHDRAWAL IN THE STATE FOR THE CALENDAR YEAR 1974, WATER-LEVEL 
FLUCTUATIONSs HOWEVERs -ARE DESCRIBED FOR THE PERIOD SPRING 1974 
TO SPRING 1975. THE ESTIMATED TOTAL WITHDRAWAL FROM WELLS IN 
1974 WAS ABOUT 879-000 ACRE-FT WHICH WAS ABOUT 165-000 ACRE-FT 
PORE THAN IN 1973 AND 195,000 ACRE-FT GREATER THAN THE 
AVERAGE ANNUAL WITHORAWAL FOR THE PERIOD 1966-73, BOTH THE 
INCREASE OVER 1973 AND THE INCREASE OVER THE 1O-YEAR AVERAGE 
wERE DUE PRIMARILY TO CHANGES IN WITHDRAWALS FOR 
IRRIGATION. ESTIMATED TOTAL WITHDRAWALS FOR IRRIGATION IN 1976 
WERE ABOUT 611,000 ACRE-FT» WHICH WAS ABOUT 27% MORE THAN THE 
480,000 ACRE-FT WITHDRAWN IN 1973, CHANGES IN GROUNDWATER 
LEVELS FROM SPRING 1974 TO SPRING 1975 REFLECTED THE DECREASED 
AVAILABILITY OF SURFACE WATER AND THE INCREASE IN 
GROUNDWATER WITHOKAWALS. WATER LEVELS FELL IN POST MAJOR 
GROUNDWATER BASINS IN THE STATE, PAVANT VALLEY, IN CENTRAL 
UTAHs WAS THE ONLY MAJOR GROUNDWATER BASIN IN WHICH WATER 
LEVELS wWwERE HIGHER IN MARCH 1975 THAN IW MARCH 1974, 
(WOODARD-USGS) 


Ground-Water Conditions in Utahs Spring of 1978 

Gatesse Je Se 

Geological Surveys Salt Lace Citys UT. Water Resources Div. 

Utah Division of water Resourcess Salt Lake Citys Div of Water 
Resourcess Cooperative Investigations Report No 174 1978. 63 o- 
37 figs 3 tabs 16 ref. -» 

Journal Announcement: SWRAI122 

This report is the fifteenth in a series of annual reports 
that describe ground-water conditions in Utah. The estimated 
total withdrawal of water from wells in Utah in 1977 was 
about 947-000 acre-feets which was about 86-000 acre-feet more 
than in 1976 and 210-000 acre-feet greater than the average 
annual withdrawal for the period 1967-76, Both the increases 
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over 1976 and the increase over the t0-year average were due 
primarily to increases in withdrawals for irrigation end public 
supply. Precipitation in 1977 was below average in most of Utahs 
especially during the early part of the year. The decreased 
availability of surface water for irrigation and below-average 
precipitation resulted mn an Increase in ground-water 
withdrawals for itrrigatior. Water levels generally declined in 
the major areas of ground-water development. Included 1s 3 
List of ground-water reports for Utah that were released Dy 
the U.S. Geological Survey curing 1977. (wWoodard-USGS) 


Ground-water reconnaissance in the Morgan Valleys Henefer 
Valleys Coalville areas Forgan and Summit Countiess Utah. 
Gatess J. Sev and Steigers J. I. 


Reconnaissance aporaisal of the water resources of the Henry 
Fountains coal fields Wayne and Garfield Countiess Utahs 1975-77, 

Goodes H. Dee and Olsons Eric.es 1977. 

University of Utah Research Reports Salt Lake Citys Utah. 
Prepared for the U.S. Department of Interiors July 1977. 

Availability and quality of water are assessed. It was 
concluded that the Navajo Sandstone was the most probable source 
of large quantities of water. It was estimated that the Navajo 
contained about 50-000 acre-ft of ground water per square mile 
and that each year 20-000 to 30-000 acre-ft could be withdrawn 
from the Navajo in the study area with properly spaced wells. 
Sources of smaller quantities of water also are identified, 
Records of wells and springs and chemical analyses of water are 
Listed in tables. 


Preliminary hydrolocic evaluation of the North Horn Mountain 
coal-resource areas Utah. 

Grahame Me. Jee TOOleys Je Eee and Prices Dons 1981. 

U.S. Geological Survey Open-File Report 61-141, 33 p. 

A generalized hydrologic description of this undeveloped 
coal-resource area is presented. Preliminary data indicated that 
most reaches of tributaries to Cottonwood and fFerron Creeks on 
North Horn Mountain were ephemeral and that the dissolved-solids 
concentration of surface water averaged less than SOU mg/L. 
Estimates of peak discharge (100-year flood) were made for 
several of the ephemeral streams. It was concluded that most 
ground water in North Horn Mountain probably was stored in 
perched aquifers overlying the coal. Numerous springs and seeps 
issued from the perched aquiferss but the spring waters usually 
were consumed by evapotranspiration short distances from the 
sources. It also was concluved that a regional aquifer exists in 
the Star Point Sandstone below the coal and sometimes in the 
coal-bearing Blackhawk Formations both of Cretaceous age. 
Dissolved-solids concentrations of ground water ranged from less 
than S500 to about 14000 mg/l. Potential impacts of coal 
Gevelopment on the water resources are evaluated. 
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Ground-Water Conditions in Utahs Spring of 1981 

Herberts Le. R. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Utah Division of dater Resources Cooperative Investigations 
Report Number 214 1981. 75 pe 41 Fige 35 Tabs 2 Ref.s 

Journal Announceszent: SWRA14246 

This is the eighteenth in a series of annual reports 
that describe groundwater conditions in Utah, The estimated 
total withdrawal of water from wells in Utah in 1980 was 
about 762-000 secre-feet--about 98-000 acre-feet less than in 1979 
anc 44,000 acre-feet less than the average annual 
withdrawal during 1970-79. The decrease in withdrawal was 
aque primarily to decreases in withdrawal for irrigation. Total 
withdrawal for irrigation in 1980 was about 494,000 acre-feet-s 
which is 73-000 acre-feet less than reported for 1979, 


withdrawal for puolic Supply was 143-000 acre-feet, 4 
decrease of 19,000 acre-feet. The Quantities of water 
withdrawn from wells are closely related to local climatic 


conditions. Precipitation in 1980 was above average in most of 
Utah (National Oceanic and Atmospheric Administrations 1981). Of 
the 33 stations for which yraphs of cumulative departure from 
average annual precipitation are included in this reports 1 had 
below-average preciaitetion in 1980. This contributed most 
significantly to decreased withdrawals from wells during 1980. 
The above-averaye precipitation in most parts of the State during 
1980 resultéd in increaseco water suppliess recharge of ground 
waters and water for reservoirs as well as decreased 
withcrawats from wells. This in turn resulted in a general rise 
of ground-water levels in many parts of the State from 
spring of 1980 to spring of 1981. Notable exceptions where 
declines occurred were in areas where Local 
above-average runoff contributed greatly to the recharge of 
the ground-water reservoir in the spring of 1980 but was not a 
factor in the spring cf 1981. Alsose declines occurred in some 
areas of lLate-seasor withdrawals. The total number of weils 
Grilled during 19804 as indicated ty well-drillers reports filed 
with the Uteh Division of Water Rightss was about 2 percent more 
than reported for 1979, The number of those wells 6 inches or 
more in diameter drittied for public suppolys irrigations and 
industrial use was about 18 percent less than reported for 1979, 
(USGS) 


Ground-Water Conditions in Utahs Spring of 1980 

Herberts LL. R. 

Geological Surveys Salt Lake Citys UT. Water Resources. Div. 

Utah Division of dater kesources Cooperative Investigations 
Report No 194 1980. 72 pe 39 Fige 3 Tabs 2 Ref.s 

Journal Announcement: SwWRA1401 

This is the seventeenth in «a series of annual reports 
that describe groundwater conditions in Utah, The estimated 
total withdrawal of water from wells in Utah in 1979 was 
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about 860-000 acre-teet--about 31,000 ecre-feet more than in 1978 
end 73,000 acre-feet more than the average annual 
withorawal during 1969-78. The increase in withdrawal from 
the amount reported for 1978 was due primarily to increases in 
withdrawal for public supply. Total withcrawal for public supply 
in 1979 was about 162-000 acre-feets which is 33,000 
acre-feet nore than reported for 1978. withdrawal for 
irrigation was $67,030 acre-feet, an increase of $2000 
acre-feet. The guantities closely related to local climatic 
conditions. Precipitation in 1979 was below average in most of 
Utah (Natio of water withdrawn from wells are nal Oceanic and 
Atmospheric Administrations 1980). Of the 33 stations for 
which graphs of cumulative departure from average annual 
precipitation are included in this reports 27 had 
below-averaye preciaitation in 1979. This contributed sost 
significantly to increased withdrawals from wells during 1979, 
The below-average precipitation in most parts of the State during 
1979 resulted in tocal reduction in ground-water recharge as 
well as increased withdrawals from welis. This im turn resulted 
in @ general decline of ground-water levels in many parts of the 
State from spring of 1979 to spring of 19860. Notable exceptions 
where rises occurred were in areas where local above-average 
runoff contributed greatly to the recharge of the groundwater 
reservoir. The total number of wells drilled during 1979+ as 
indicated by well-drillers* reports filed with the Utah 
Division of water Rightss wes about 35 percent Less than reported 
for 1978. The nuaber cf those wells 6 inches or more in 
Giameter drilled for public supply irrigations and industrial 
use was about 26 percent less than reported for 1978. 
(USGS) 


Ground-Water conditions in Utahse Spring of 1982 

Holmess W. Fee and Gthersse 1982 

Utah Division of dater Resources Cooperative Investigations 
Report No.22 


Hydrologic Evaluation of Ashley Valleys Northern Uinta Basin 
Are@ase Utah 

Hoods J . W. 

Geological Surveys Salt Lake Citys Utah. Water Resources Div. 

Utah Department of Natural Resources Technical Publication No 
$4 1977. 25 peo 35 figs 1 plates 6 ref.s 

Journal Announcement: SWRA1021 

The water resources of the northern Uinta Basine Utah and 
Colorados were studied during 1971-764, Ashley Valley was 
evaluated in slightly greater detail than the general areas in 
order to assess the general relation of ground- and 
surface-water supplies. In Ashley Valleys the principal source 
of both irrigation supply end ground-water recharge is the flow 
from Ashley Creek canyon. Ground-water recharge to the valley 
fills howevers ts mainly from canal and field tosses along 
the west side of the valley. The permeability of the fill in 
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most places tS highs anc water-level records indicate rapid 
changes in storage in response to the annual applications of 
Irrigation water. The emount of ground water available from 
storaye in Ashley Valley is estimseted to be 5$0,000-75,000 
acre-teets or enough water to supply irrigation in the valtly 
for a maxiwum of 2 years. The water from Ashley Creek canyon is 
fresh. Mixing of smowmelt and base flow in Steinaker Reservoir 
yields a water of amore uniform quality: but despite some 
concentration iby @vaporation fros the reservoirs the 
outflow from the reservoir is fresh. Ground water in most of the 
valley is freshs out the weter increases in dissolved-solids 
concentration toward the south and east. (woodard-USGS) 


Hydrologic Ewaluéetion of the Upper Ouchesne River Valleys 
Northern Utinta Basin Areasre Utah 

Hoods Je w. 

Geological Surveys Salt Lane Citys Utah. water Resources Div. 

Utah Department of Natural Resourcess Salt Lake Citys 
Technical Publication No 57s 1977, 34 ps S figs 2 platess 3 tabs 
12 ref.es 

Journal Announcement: SwRA1025 

The upper Duchesne River valley was studied during 1971-74 as 
part of an investigation of the northern Uinta Basin areas Utah 
and Colorado. This report describes the relation of ground 
water to surface water in the uoper Duchesne Kiver valleys 
estimetes the quantity of ground water that moves to the 
Duchesne Rivers end evaluates the probable effect of 
increased ground-water withdrawals on the stream regimen. The 
primary source of water is precipitation on the highlands 
adjacent to and north of the area and on the valley itself. 
Discharge 18 mainly by flow in the Duchesne River. Adjacent to 
and within the valleys ground water and surface water are 
intimately related, anc they can interchange in several ways 
Gue to both natural and manmade conditions, The valley fill, 
which i$ composed mainly of Outwash and related glacial 
debriss constitutes the mainground-water reservoir in the 
valley. The ground water in the fill is unconfined. The volume 
of ground water stored in the fills and theoretically available 
by gravity drainages is a minimum of 40-000 acre-feet; this 
volume fluctuates by @ maximum of 10 percent annually. The 
cischarge from wells and springs used for domestics stocks 
publics and irrigetion purposes in 1974 was about 2 cubic feet 
per second. Most ground waters except in parts of the Uinta 
Formations and all the surface water sampled in the study areas 
was fresh. (CwWoodard-USGS) 


bedrock Aquifers in the Lower Dirty Devil River Pasin Areas 
Utahs with Special Emphasis on the Navajo Sandstone 

Hoods de wee Danielson-s T. We 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from Utah Dept. of Natural Res. Div. of Water Rights 
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1636 West North Temple Room 220 Sait Lake Citys Utah 84116. 
Utah Department of Watural Resources Technical Publication No 68, 
1981. 143 pe 22 Fige 4 Platess 14 Tabs 68 Ref.s 

Journal Announcement: SwWRA1511 

The lower Dirty Devil Kiver basin area in southeastern Utah 
has an area of about 4-300 suyuare miles. Precipitation is the 
main source of water ana averages 1.55 million acre-feet 
annually tn the tong tera. Rocks in the area range from 
Precambrian to Holocene. The section of sedimentary rocks 
ranges froa 7,300 to 23,000 feet in thickness. Major 
aquifers are the Mississippian age. They contain fresh to briny 
water. Their permeadility is affected by foldings faultings 


and igneous intrusion. The annual water supply averages 1.6 
million acre-feet, of which an estimated 96% is consumec 
by evapotranspiration. The estimated tong-term annual gross 


ground-water recharjge is 34000 acre-feet, of which 5,000 
acre-feet recharges the Navajo Sandstone. Recoverable fresh 
to moderately saline water stored in the Navajos Wingates, and 
Coconino Sandstones is estimated to te 210 million acre-feets of 
which 89 million acre-feet is stored in the Navajo alone. 
Long-term withdrawals from the Navajo Sandstones of up to 12-000 
gallons per minutes probably would diminish the flow of the 
Dirty Devil Rivers but would have a negligible effect on the 
volume of ground water in storage or the flow of the Colorado 
River. (usGS) 


Water Resources of the Northern Uinta Basin Areas Utah and 
Colorados with Special Emphasis on Ground-Water Supply. 
(Duplicated see Colorado). 

Hoods Je West Fieldsse Fe. K. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Utah Department of Natural Resources Technical Publication No. 
62- 1978. 75 pe 20 fige 5S platess 9 tabs 446 ref.s 

Journal Announcement: SwWRA1217 


Selected Hydrologic Datas Uinta Basin Areas Utah and Colorado. 
(Duplicated see Colorado). 

Hoods Je Wet Mundorffs J. Cot Prices DOD. 

Geological Surveys Salt Lake Citys Utah. Water Resources Div. 

Utah Basic-Data Release No 264 Salt Lake Citys 1976. 321 pe 
9 fige 2 platesse 15 tabs 19 ref.s 

Journal Announcement: SwRA1017 


QUALITY OF GROUND WATEK IN THE LUWER COLORADO RIVER REGION, 
ARIZONAs NEVADAs NEw MEXICOs AND UTAH 

KISTERs Le R. 

GEOLOGICAL SURVEYs WASHINGTONs DO. C. 

FOR SALE BY USGSe WASHINGTONs OO. C. 20242, PRICE $1.00 
PER SET, HYDROLOGIC INVESTIGATIONS ATLAS WA-4678, 2 SHEETSs 
1973. 3 FIGe 2 MAPs 17 REF. 

Journal Announcement: SwRA0D715 

DATA ARE PRESENTED ON THE AREAL AND VERTICAL 
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DISTRIBUTION oF THE DISSOLVEO-SOLIDS AND FLUORIDE 
CONCENTRATIONS IN GROUNDWATER FOR THE LOWER COLORADO RIVER 
REGION, AN AREA OF ABOUT 140,000 SQUARE MILES IN PARTS OF 


ARIZONA, NEVADA, NEW MEXICOs AND UTAH, THE BASIN AND RANGE 
PROVINCE Is CHARACTERIZED BY ISOLATED NORTH TO 
NORTHWEST-TRENDING MOUNTAIN RANGES SEPARATED 6Y BROAD 


ALLUVIAL-FLOORED BASINS. THE WATER IN THE MOUNTAINS GENERALLY 
CONTAINS LESS THAN 1,000 MILLIGRAMS PER LITER DISSOLVED SOLIOSs 
EXCEPT WHERE WATER ISSUES FROM SALINE SPRINGS. THE 
DISSOLVED=-SOLIOS CINCENTRATICNS IN THE GROUNDWATER IN THE 
ALLUVIUM RANGE FROM LESS THAN 100 THE PLATEAU UPLANDS PROVINCE 
INCLUDES A VARIETY OF LANDFORMS=--CANYONSs BUTTES-s MESAS-s 
AND MOUNTAINS. ALTHOUGH IGNEOUS AND METAMORPHIC ROCKS ARE THE 
MAIN ROCK TYPES IN THE UPLANOSs THE SEDIMENTARY ROCKS FORM THE 
MOST IMPORTANT AQUIFERS. THE DISSOLVED-SOLIOS CONCENTRATIONS IN 
GROUNDWATER VARY ABOUT 114500 SAMPLES ANALYZED, THE PRINCIPAL 
CONSTITUENTS IN THE GROUNDWATER IN THE UPLANDS ARE BICARBONATE, 
SULFATEs CALCIUMs SODIUMs AND CHLOPIDE. THE CENTRAL HIGHLANDS 
PROVINCE FORMS A TOPOGRAPHIC HIGH THAT SEPARATES THE PLATEAU 
UPLANDS FROM THE SASIN AND RANGE LOWLANDS IN MOST OF THE 
LOWER COLORADO RIVER REGION. VOLCANIC ROCKS CROP OUT IN MUCK OF 
THE AREAs ARE PEI MEABLE,s AND WATER MOVES READILY THROUGH 
THEM AND RECHARGES THE UNDERLYING GROUNDWATER RESERVOIR, THIN 
ALLUVIAL DEPOSITS IN L FEW SMALL VALLEYS ALSO STORE 
GROUNDWATER. SPRINGS ALONG THE MOGOLLON RIM AND ELSEWHERE 
IN THE CENTRAL HIGHLANDS ARE THE SOURCE OF THE PERENNIAL FLOW IN 
THE GILAs SAL Fe AND VERDE RIVERS. THE GROUNDWATER GENERALLY 
CONTAINS LESS SALINE WATER TO STREAMS. CKNAPP-USGS) 


BIBLIOGRAPHY OF U.S. GEOLOGICAL SURVEY WATER-RESOURCES REPORTS 
FOR UTAH 

LAPRAYs 8. A. 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH, 

UTAH DEPARTMENT OF NATURAL RESOURCESs SALT LAKE CITYs 
INFORMATION BULLETIN NO 234 1975. 58 Pe & TAB.s 

Journal Announcement: SwRAUBI9 

THIS BIBLIOGRAPHY CONTAINS A COMPLETE LISTING TO DECEMBER 351, 
1974, OF REPORTS RELATING TO THE WATER RESOURCES OF UTAH 
PREPARED BY PERSONNEL OF THE U.S. GEOLOGICAL SURVEY. DISCUSSIONS 
OF THE RELATED SUBJECTS OF GEOLOGYs HYODROLOGY-s AND CHEMICAL 
GUALITY OF THE WATER ARE INCLUDED IN MANY OF THE REPORTS. THE 
REPORTS WEREs FOR THE MOST PART+s PREPARED BY PERSONNEL 
ASSIGNED TO THE WATER RESOURCES DIVISION, UTAH DISTRICTs IN 
COOPERATION WITH STATE AND LOCAL AGENCIES. THE BIBLIOGRAPHY IS 
DIVIDED INTO FOUR MAJOR PARTS? (1) PUBLICATIONS OF THe 
GEOLOGICAL SURVEYS (2) PUBLICATIONS BY AGENCIES OF THE STATE 
OF UTAH? (3) OTHE? PUBLICATIONS=-REPORTS PREPARED BY SURVEY 
PERSONNEL « BUT PUBLISHED BY OTHER AGENCIES OR BY 
PROFESSIONAL ORGANIZATIONS IN THETR JOURNALS? AND (4) 
OPEN-FILE REPORTS OF THE GEOLOGICAL SURVEY. (WOODARO-USGS) 
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Hydrologic studies of the U.S. Geological Survey in major 
coal-resources areas of Utah through 19780 

Lines-s G. Cee 1961 

U.S. Geological Survey Open-File Report £1-216- 20 p. 


Hydrologic Monitoring in the Coal Fields of Central 
Utahs August 1978-September 1979 

Liness Ge Cost Plantzse G. G. 

Geclogical Surveys Salt Lake Citys UT. Water Resources Div. 

Geological Survey Open-File Report 81-1358 CWURIDs 19814 S56 Des 
30 Fige 1 Plates 135 Tabs 17 Ref.s 

Journal Announcement: SWRA1511 

Surface-water quantity and quality were monitored at 12 
gaging stations down-stream from mine and lease areas in the 
Wasatch Plateaus Book Cliffss and Emery coal fields in central 
Utah. Measurements of base flow were made at 52 other sites in 
the region. The report describes the hydrologic setting of 
this tmportant coal region and summarizes the surface-water data 
collected at the monitoring sites from August 1978 through 
Septeaber 1979. Coal mining and lease activities in each of the 
monitored basins also are described. Where possibles hydrologic 
impacts of coal mining are evaluated. Impacts include 
increases in streasflow and degradation of surface-water quality 
due to water discharged from underground mines. Other 
impacts include removal of water from ground-water storages 
changes in the natural ground-water fiow system and possibly 
the diminution of spring flows. Adequacy of the 
monitoring network to detect hydrologic changes due to mining 
is evaluated, In order to fully assess and quantify § the 
impactss comprehensive studies end monitoring of the 
ground-water system and water produced in mines are needed. 
(usGs) 


Hydrology of the Fferron sandstone aquifer and effects vf 
proposed surface-coal mining in Castle Valleys Utahs with a 
section on Stratigraphy by T. Aw Ryer and a section on Leaching 
of overburden by RR. He. Fuller 

Liness G. C. and Yorrisseys 0. Jee 1980 

To be released as @ U.S. Geological Survey open-file report and 
Guplicated a8 8 UsS. Geological Survey Water-Supoly Paper Cin 
review). 

Availability and chemical quality of water itn the Ferron 
Sandstone Meaber of the Mancos Shale of Cretaceous age are 
evaluated. To aid in estimating drilling depths to reach and 
fully penetrate the aquifers structure-contour and thickness maps 
for the terron are included. Records of wells and springs and 
chemical analyses of water from the Ferron are listed in tables. 

The tmpaects of a proposed surface coal mine in the Emery area 
on the water resources are evaluated, Techniques used itn the 
evaluation included @ three-dimensional digital-computer model of 
the Ferron sandstone aquifer (Morrissey and otherss 1980) and 
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laboratory experiments that simulated leaching of overburden. 


MAJOR THERMAL SPRINGS OF UTAH 

MUNDORFFse J. Ce 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH. 

AVAILABLE FROM UTAH GEOLOGICAL AND MINERALOGICAL SURVEYs 
103 UTAH GEOLOGICAL SURVEY BLOG. UNIV. OF UTAHs SALT LAKE 
CITY. 84112 - PRICE $3.00. UTAH GEOLOGICAL AND 
MINERALOGICAL SURVEY WATER-RKESOURCES BULLETIN 134 1970. 60 Pe 23 
FIGs 2 PLATEs 3 TABse 74 REF.* 

Journal Announcement: SWRAO4S22 

AS PART OF A STUDY OF THE SPRINGS OF UTAHs RECONNAISSANCE 
DATA WERE OBTAINED ON THE THERMAL, CHEMICALs AND GEOLOGIC 
CHARACTERISTICS OF THE MAJOR THERMAL SPRINGS oF UTAH. 
TEMPERATURES OF THE THERMAL SPRINGS STUDIED RANGED FROM 68 DEG TO 
189 oEG F,. NEARLY ALL THERMAL SPRINGS IN UTAH ARE IN OR NEAR 
FAULT ZONES. VERY FEW OF THESE SPRINGS ISSUE FROM VOLCANIC 
ROCKSs 86uT SEVERAL SPRINGS ARE CLOSE TO AREAS OF LATE 
TERTIARY OR QUATERNARY VOLCANIC ROCKS. DISSOLVEOD-SOLIOS CONTENTS 
OF THE SPRINGS RANGE FROM AS LOW AS 216 PPM FOR A SPRING 
HAVING A TEMPERATURE OF &0 DEG F TO AS HIGH AS ABOUT 45,000 PPM 
FOR A SPRING HAVING A TEMPERATURE OF 132 DEG F. MOST 
SPRINGS ARE SODIUM CHLORIDE IN TYPEs AND ALL SPRINGS THAT CONTAIN 
MORE THAN 3,000 PPM OF DISSOLVED SOLIOS ARE OF THE SODIUM 
CHLORIDE TYPE. ONLY TWO SPRINGS IW THE STATEs ROOSEVELT AND 
ABRAHAM HOT SPRINGSs ARE IN POTENTIALLY VALUABLE GEOTHERMAL 
AREAS. SOME THERMAL SPRINGS HAVE LARGE DISCHARGESs Low 
DISSOLVEO-SOLIOS CINTENTS-s AND FAIRLY LOW TEMPERATURES? THESE 
SPRINGS ARE VALUABLE AS WATER SUPPLIES FOR IRRIGATION AND STOCK 
USE. AN UNDESIRABLE EFFECT OF THE THERMAL SPRINGS IS THAT THEY 
ADD SIGNIFICANT AMOUNTS OF WATER HAVING HIGH DISSOLVEO-SOLIOS 
CONTENTS TO SOME STREAMS AND LAKES. (CKNAPP-USGS) 


NONTHERMAL SPRINGS OF UTAH 

MPUNDORFFs, J. Ce 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH, 

AVAILABLE FROM UTAH GEOL AND MINERALOG SURVEYs 103 UTAH GEOL 
SURVEY BLOGs SLC 841124 $4.00. UTAH GEOLOGICAL AND MINERALOGICAL 
SURVEY WATER=RESOURCES BULLETIN 164 AUGUST 1971. 70 Ps 15 FIGs 2 
PLATEs 2 TABse 26 REFLe 

Journal Announcement: SWRAUSOS 

DATA ARE PRESENTED FOR AROUT 464500 NONTHERMAL SPRIt° ~§ THAT 
DISCHARGE IN THE STATE OF UTAH. MOST MAJOR SPRINGS HAVING 
DISCHARGE OF SEVERAL CUBIC FEET PER SECOND OR MORE ARE IN OR NEAR 
MOUNTAIN RANGES OR PLATEAUS WHERE PRECIPITATION IS MUCH 
GREATER THAN IN OTHER PARTS OF THE STATE. THE LARGEST 
INSTANTANEOUS DISCHARGE OBSERVED WAS 314 CFS art MAMMOTH 
SPRING IN SOUTHWESTERN UTAH, DISCHARGES EXCEEDING 200 CFS WERE 
OBSERVED AT SWAN CREEK SPRING IN EXTREME NORTHERN UTAHs AND 
DISCHARGES OF 200 CFS WERE REPORTED FOR BIG BRUSH CREEK 
SPRING IN NORTHEASTERN UTAH, MAXIMUM DISCHARGES OF OTHER SPRINGS 
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RANGE FROM 25 10 90 CFS. MAXIMUM DISCHARGES GENERALLY ARE 
DURING OR WITHIN A FEW WEEKS AFTER THE MAIN PERIOD OF SNOWMELT, 
WHICH IS USUALLY FROM LATE APRIL TO THE MIDOLE OF JUNE. 
THE LARGEST SPRINGS GENERALLY DISCHARGE FROM OR VERY NEAR 
CARBONATE ROCKS IN wHICH SOLUTION CHANNELS AND FRACTURES ARE 
NUMEROUS OR FROM AREAS OF PORCUS OR FRACTURED VOLCANIC ROCKS. 
MOST NONTHERMAL SPRINGS IN UTAH PROBABLY ARE VARIABLE 
SPRINGS--THAT ISs THEIR VARIABILITY OF DISCHARGE EXCEEDS 100 
PERCENT. MOST OF THE MAJOR SPRINGS DISCHARGE WATER THAT 
CONTAINS LESS THAN 500 PPM OF DISSOLVED SOLIOSs AND MOST OF THE 
WATER IS GF THE CALCIUM BICARBONATE TYPE. WATER FROM SPRINGS IS 
USED FOR SOME STICs MUNICIPAL s IRRIGATIONs LIVESTOCKs MININGs AND 
INDUSTRIAL PURPOSES. (WOODARD-USGS) 


Reconnaitsence of Chemical Guelity of Surface Water ana 
Fluvial Sediment in the Dirty Devil River Basins Utah 

Mundorifs J. C. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Utah Department of Natural kesources Technical Publication Ko 
656 1979. 132 pe & Figs 3 Platess 7 Tabs 21 Ref.s 

Journel Announcement: SWRA1406 

Thts water-quality reconnaissance im the Dirty Devil River 
basins Utahs covers an area of about 47300 square miles. Data 


were obtained by the U.S. Geological Survey one or more 
times at 1046 sites during the period from July 1975 to September 
1976. The most pronounced change in chemical 


characteristics of water in streams in the Dirty Devil River 
basin occurs in a 15-mile reach of Muddy Creek between the 
major diversions 5 miles north of Emery and the point at 
which Highway I-70 crosses Muddy Creek. Dissolved-solids 
concentrations at the diversions are generally tess than 300 
milligrams per titer and at the lower enc of the reach are 
commonly greater than 20U0 milligrams per liter. The Dirty 
Devil Rivers which is formed by the confluence of Muddy 


Creek and the Fremont Rivers has no perennial tributaries. 
Except during short periods of the thunderstorm runoff in 
trivoutaries-s the flow is simply — composite of flow from Muddy 


Creek and the Fremont River. A few data on total coliforms fecal 
coliforms and fecal streptococci bacteria suggest 3 general 
absence of major viological pollution tn the basin. Sediment 
discharge from the upper 1-000 square miles of the Fremont River 
basin and from the upper 400 square mites of Muddy Creek Basin 
1s — very small part of sediment discharge of the Dirty devil 
River. Less than half of the remaining 2-900 square smiles of 
Grainage area of the Dirty Devil River probably contributes 
most of the sediment that is discnarged by the streams during a 
very small part of the time each year. (USGS) 


RECONNAISSANCE OF CHEMICAL QUALITY OF SURFACE WATER AND 
FLUVIAL SEDIMENT IN THE PRICE RIVER BASINes UTAH 

MUNDORFFe J. Ce 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH, 
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UTAH DEPARTMENT OF NATURAL RESOURCESs SALT LAKE CITY,» 
TECHNICAL PUBLICATION WO $9, 1972. SS Pe 15 FIGs 3 PLATEs 5 TABs 
22 REF.e 

Journal Announcement: SWRAU017 

THE PRICE RIVER SASIN Is MAINLY IN CARBON AND’ EMERY 
COUNTIES IN EAST-CENTRAL UTAHs AND THE TOTAL DRAINAGE AREA IS 
ABOUT 14900 SQUARE MILES. NORMAL ANNUAL PRECIPITATION (1931-60) 
IS MORE THAN 30 INCHES IN HEADWATERS AREAS AND IS LESS THAN 
8 INCHES IN THE DOWNSTREAM PART OF THE BASIN, SURFACE ROCKS IN 
THE BASIN RANGE IN AGE FROM JURASSIC TO QUATERNARY, BUT THE 
ROCKS HAVING PREDOMINANT INFLUENCE ON WATER QUALITY ARE MARIWE 
SHALES OF CREATACEDUS AGE. THE GENERAL CHEMICAL CHARACTERISTICS 
UF THE MAIN STEM OF THE PRICE RIVER AS DETERMINED BY A 
RECONNAISSANCE DURING 1909-70 CHAKGED MARKEOLY BETWEEN THE 
HEADWATERS AND THE MOUTH. THE DISSOLVED SOLIOS CONTENT ON THE 
PRICE RIVER. A ROUGH ESTIMATE OF THE SUSPENDED-SEDIMENT DISCHARGE 
OF PRICE RIVER AT WOODSIDE wAS AT LEAST 1,400,000 TONS DURING THE 
1970 WATER YEAR. (Ca000ARD-USGS) 


Reconnaissance of Water Quality in the Duchesne River 
Basin and Some Adjacent Orainage Areasse Utah 

Mundorffs J. C. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Utah Department of Natural Resourcess Sait Lake Citys 
Technical Publication No 554 1977. 47 pe 9 figs S platess 2 tabs 
17 ret.e 

Journal Announcement: SwRA1102 

A water-quality reconnaissance in the Duchesne River 
basin and some adjacent drainage areas covered an area of about 
4400 square miles. Data were obtained one or more times at 108 
sites during March 1973 to September 1976 and at ay other 
sites during earlier years. Dissolved-solids concentrations 
are low in the surface water in the northern ana western 
parts of the basin and increase markedly in the southeastern 
pert of the basin. The increase results predominantly from 
diversion of large amounts of water having low dissolved-solids 
concentrations from upstream parts of the basin and the return to 
or entry into the stream of smaller amounts of water having 
much higher dissolved-solids concentrations. Additional 
Giversions of water from the upper part of the basin will cause 
an increase in weighted average dissotved-solids concentrations 
in downstream reaches of the river. Tributaries to the 
Duchesne and Strawberry Rivers in the southern part of the wvasin 
have high boron concentrations. Concentrations as high as 
20,000 micrograms per Liter were odserved at the mouth of Indian 
Canyon. Suspended-sediment cencentrations as high as 564200 
milligrams per Liter were observed in runoff from a thunderstorm 
in the southeastern part of the area. Sediment concentrations 
greater than 100-000 milligrams per liter could be expected 
Guring periods of intense thunderstorm runoff itn many of the 
southern tributaries. Cwoodard-USGS) 
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Reconnaissance of the quality of surface water in the San 
Rafael River basins Utah 

Mundorffs J. Ce. and Thompsons K. R.s 1980 

U.S. Geological Survey Open-File Report 80-5744 54 p. (to be 
Guplicated as a Utah Department of Natural Resources Technical 
Publication). 

Water in mountain streams in the study area during 1977-78 
nearly always contained less than 509 mg/L of dissolved solids. 
The chemical quality of surface water deteriorated downstream 
from the mountains where the streams crossed a belt of land 10 to 
15 miles wide where the gypsum- bearing Mancos Shale crops out. 
This same area contained nearly all the intensive irrigation in 
the San Rafael River basin. Numerous chemical analyses of 
surface water from sites throughout the basin are Listed in 
tables. 


Selected Biological Characteristics of Streams inthe 
Southeastern Uinta Basins Utah and Colorado 

Natens R. Wes Fuller, R. H. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Geoloyical Survey Open-File Report 81-646 (WRI). 1981. 38 pe 
26 Figs & Tabs 12 Ref.e 

Journal Announcement: SWRA1S12 

Biological sampling was carried out during 1976-78 in five 
streams in the southeastern Uinta Basins Utah and Colorado, in 
order to provide baseline water-quality data for an area of 
potential oil-shalte development. The biological activity in 
the streams sampled generally is timited by physical factors 
more so than by chemical constituents and plant 
nutrients. Characteristics of streamflow, such as high 
turbiditys fluctuating water tlevelss and moderate to high 
salinitys Limit production of flora and fauna biomass. Samples 


were collected for the determination of bacterial and 
periphyton concentrations and benthic-inyertebrate communities. 
Bacterial concentrations were generally smalls with some 


fecal contaminations primarily from Livestock and wildlife, 
Members of the order Chlorophyta (green algae) were the major 
periphytic algee present in three of the streams sampled. 
Bitter Creek was dominated by members of the order 
Cyanophyta (blue-green algaeds and pennate diatoms were the 
predominant algae in Willow Creek, The benthic-invertebrate 
communities generally reflect 4 nonpolluted environment. 
Shannon-Weiner diversity indices ranged from 1.14 to 3.08. (USGS) 


Developing a State Water Plans Ground-Water Conditions in Utah, 
Spring of 1979 

Prices 0. 

Geological Surveys Salt Lake Citys UT. Water Resources. Div. 

Utah Division of Water Resources Cooperative Investigations 
Report No. 184 1979. 68 pe 37 figs 3 tabs 3 ref.s 

Journal Announcement: SwRA1301 
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The est nated totel withdrawal of water from wells in Utah in 
1978 was about 829000 acre-feet, which was about 118,000 
acre-feet less than in 1977 and 62-U00 acre-feet greater than the 
everage annual withdrawal for the period 1968-77. The 
Gecrease from 1977 «as Gue primarily to decreases in withdrawals 
for irrigation. Precipitation in 1978 was above average in most 
of Utah. This made more surface water available, reducing 
Gependence on gruund water for irrigation, Relatively smail 
ground-water declines were recorded in some of the more heavily 
developed areas. The above-average precipitation combined 
with increased runoff ana reduced ground-water withdrawals, 
howevers resulted in significant rises of ground-water levels in 
many parts of the State. (Woodard-USGS) 


Map Showing General Availability of Ground Water in the 
Kaiparowits Coal-Basin Areas, Utah 

Prices D0. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from Branch of Distributions USGS Box 252864 Fed. 
Ctr. benver co 80225 price $71.5C. Geological Survey 
Miscellaneous Investigations Series Map [-1033-B+- 1977. 1 sheet.- 

Journal Announcement: SWRA1216 

This is one of a series of maps that cescribe the geology 
and relateco natural resources of the Kaiparowits coal-basin areas 
Utah. The map is based partly on records of water 
wells-s springss and coel and petroleum-exploration holes-s 
partly on unpublished reports of field evaluations of 
prospective stock-water well sites ty personnel of the U.S. 
Geological Surveys and partly on 4 6-day field 
reconnaissance by the writer. Rocks ranging in age “from 
Permian to Holocene are exposed in the Kaiparowits coal-basin 
area. They consist chiefly of sedimentary rocks--mostly 
interbedded sandstones, siltstones shales conglomerates and 
limestone strata-~-in aggregate a thickness of several thousand 


feet. The minimum expected yietds of individual wells shown 
on the map assume that the wells are at least 6 inches in 
Giameter; fully penetrate the aquifer; either have no 
casings perforated casings or well screens opposite the 


aquifers and are equipped with optimal pumping equipment. The 
yields shown are those that could be sustained indefinitely by 
pumping. The ranges of expected depth to ground water shown on 
the map are based on measured and reported depths of water in 
wells. Yields of most springs range from less than 1 to about 20 
gallons per minutes but several springs discharge more than 
100 gallons per minute. Much of the ground water 
(including springtlow) may be too saline to drink. (Woodard-USGS) 


‘Map Showing General Chemical Quality of Ground water in the 
Richfield Quadrangles Utah 

Prices DO. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from Br. of Dist. USGSs Box 252864 Fed. Ctr. Denver, 
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co 80225. Price $2.50. Geological Survey Miscellaneous 
Investigations Series Map-!1 13744 1981. 1 Sheets 23 Ref. 

Journal Announcement: SWRA1509 

This is one of a series of maps that describe the geology 
anc related natural resources of the Richfiela GQuadrangle, 
Utah. It shows known anc inferrec ranges of dissolved-solids 
concentrations in the ground water. Concentrations generaly 
range from 100 to 1000 milligrams per liter throughout most 
of the map area. They are less than 100 milligrams per liter 
locally in some higher mountain areas and more than 10,000 
milligrams per liter locally beneath the Sevier Desert and 
Sevier Lake bed. Several mineralized thermal springs discharge 
in the map area. They include Thermos Roosevelts Josephs Red 
Hills Monroes Meadows and Hatton Hot Springs. 
Dissolved-solids concentrations of those springs range from 
about 1-500 to about 8-000 milligrams per liter. (uSGS) 


MAP SHOWING GENERAL CHEMICAL QUALI1I? OF GROUNDWATER 
IN THE SALINAQUADRANGLEs UTAH 

PRICE, Dd. 

GEOLOGICAL SURVEYs WASHINGTON, 0.C. 

AVAILABLE FOR SALE BY USGSs WASHINGTON, D.C. 202424 PRICE = 
75 CENTS. GEOLOGICAL SURVEY MISCELLANEOUS GEOLOGIC 
INVESTIGATIONS MAPSs MAP I-S91-Ks 1972. 1 SHEETs 1 MAP.s 

Journal Announcement: SwWRAU613 

THIS MAP OF SALINA QUADRANGLEs UTAHs SCALE 1:250-000- SHOWS 
THE GENERAL CHEMICAL QUALITY OF ZATER AS DETERMINED FROM 
QUALITY-OF=WATER DATA COLLECTED BY THE U.S. GEOLOGICAL SURVEY 
AND COOPERATING STATEs LOCALs AND FEDERAL AGENCIES. SOURCES 
OF DATA INCLUDE SPRINGS+s AND WELLS THAT TAP AQUIFERS AT DEPTHS 
OF LESS THAN 144000 FEET. VARIOUS COLORS ARE USED TO 
(WOODARD-USGS) 


Map Showing General Quality of Ground Water in the Kaiparowits 
Coal-Basin Areas Utah 

Prices DO. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from aranch of Distributions USGS Box 252864 Fed. 
Ctr. Denver co 80225 price $1.50. Geological Survey 
Miscellaneous Investigations Series Map I-10353-A,s 1977. 1 sheet. 

Journal Announcement: SwWwRA1216 

This 18 one of a series of maps that describe the geoloyy 
and related natural resources in the Kaeiparowits coal-basin 
area. Chemical analyses of water from about 40 widely scattered 
springss 20 coal-exploration holes on the Kaiparowits Plateaus 
and 7 water wells in the vicinity of the communities of 
Escalante and Glen Canyon were used to compile this map. All data 
were also aveilable from a number of petroleum wells and 
exploration holes more than 5-000 feet deep. Ground water in 
most parts of the Kaiparuwits coal-basin area ranges from 
fresh to slightly saline. In generale the fresh waters are of 
the calcium bicarbonate types and the saline water are of 
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the sodium sulfate type. The available chemical analyses 
indicate that the ground water is generally freshest 
throughout the headwater ereas cof the Escalante Rivers along 
Cottonwood and Hackberry Canyonss and in the tmmediate vicinity 
of Lake Powell. In these areass the The ground water is 
generally most highly saline along the southern margin of the 
Kaiperowits Plateau and in the northeast corner of the study 
area. (wWoodard-USGS) 


Map Showing Principal Drainage Basinss Principal 
Runoff-Producing Areasse and Selected Streamflow Data in the 
Kaiparowits Coal-Basin Areas Utah 

Prices D. 

Geological Surveys Sait Lake Citys UT. Water Resources Div. 

Available from Branch of Distributions USGSs Box 252864 Fed. 


Ctr. Denver co 80225, price $1.25. Geological Survey 
Miscellaneous Investigation Series Map I-1022-Es 1978. 1 Sheets 3 
Ref. 


Journal Announcement: SwWRA1304 

This is one of several maps in the U.S. Geological Survey 
Miscellaneous Investigations Map Series that describe the 
geology and related natural resources of the Kaiparowits 
coal-basin areas Utah. Abdout 96 percent of the area drains to 
the Colorado Rivers mostly through the Escalante River and 
wahweaps Warmse and Last Chance Creeks. The remaining 4 percent 
orains to tbe Great Rasin through the Sievier River. The 
Escalante River and several of its headwater tributaries are 
perennial streamss but most others in the area are intermittent 
of ephemeral. Estinated average annual runoff in the area ranges 
from less than 1 inch in most places to more than 10 inches in 
the headwater area of the Escalante River. Most of the runoff, 
which occurs during late spring and early summers results from 
melting snow and seasonal rains. Summer cloudburst flooding is 
common throughout the area. Peak flood flows of more then 
$,000 cubic feet per secnod have teen recorded from drainage 
areas of less than 100 square miless and a peak floodflow of 
more than 15-000 cubic feet per second has been recorded on 
the Paria River. (woodard-uSGS) 


Map showing selected surface-water data for the Alton-kolob 
coal-fields area 

Prices Done 1982 

U.S. Geological Survey Miscellaneous Investigations Map 
I-1235-0 


Map showing selected surface-water data for the Mantis 30 Xx 
60-minute quaarangles Utah 

Prices Dons 1982 

U.S. Geological Survey Miscellaneous Investigations Sap 1-148? 


Map showing selected surtface-water data for the Nephi 30 k 
60-minute quedranygles 
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Prices Dons 1982 
U.S. Geological Survey Miscellaneous Investigations Map 11-1512 


Map showing selected surface-water date for the Price 30 Xx 
60-minute quadrangles Utah 

Prices Dons 1982 

U.S. Geological Survey Miscellaneous Investigations 11-1513 


Map showing selected surface-water data for the Huntington 50 x 
60-minute quedrangles Utah 

Prices Dons 1982 

U.S. Geological Survey Miscellaneous Investigations Map 11-1514 


SELECTED HYDROLOGIC DATA IN THE UPPER COLORADO RIVER UBASIN 

PRICE? Des WADODELL-s K. a. 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

HYDROLOGIC INVESTIGATIONS ATLAS HA-4774 1973. 2 SHEETSs 3 TAHs 
& GRAPHSs 9 MAPSs S7 REF.e 

Journal Announcement: SwRAU722 

THE GROUNDWATER RESOURCES OF THE UPPER COLORADO RIVER BASIN ARE 
DESCRIBED IN A 2=-SHEET HYDROLOGICAL ATLAS. THE MAPS IN THIS 
ATLAS ARE HIGHLY GENERALIZED, AND ARE INTENDED TO PROVIDE 
ONLY A GENERAL UNDERSTANDING OF THE GEOLOGY, GROUNDWATER 
CONDITIONS-s AND CHEMICAL QUALITY OF WATER IN THE BASIN AS A 
WHOLE. ROCKS RANGING IN AGE FROM PRECAMBRIAN TO HOLOCENE ARE 
EXPOSED IN THE UPPER COLORADO RIVER BASIN. THE ROCKS HAVE BEEN 
GROUPED INTO FIVE BASIC GEOHYDROLOGIC UNITS ON THE BASIS OF AGE 
ANO GENERAL LITHOLOGIC CHARACTERS. ALLUVIUM IN 
GEOHYOROLOGIC UNIT 1 AND VOLCANIC ROCKS IN GEOHYOROLOGIC 
UNIT 2 CONTAIN AQUIFERS THAT HAVE THE HIGHEST HYDRAULIC 
CONDUCTIVITIES. YIELOS TO INQIVIODUAL WELLS AND SPRINGS GENERALLY 
ARE SMALL IN MOST PARTS OF THE BASIN, PROPERLY LOCATED AND 
CONSTRUCTED WELLS IN THE THICKER (100 FT OR MORE) ALLUVIAL 
DEPOSITS YIELD SOO TO MORE THAN 1-000 GPM,» AND SOME OF THE MOST 
PRODUCTIVE WELLS IN THE ENTIRE BASIN TAP GOTH ALLUVIUM AND 
VOLCANIC ROCKS In THE UPPER FREMONT RIVER VALLEYs WHERE 
SEVERAL WELLS YIE.D MORE THAN 1,000 GPM, ONLY agpouT §$ 
PERCENT OF THE MAKIMUPF ESTIMATED VOLUME OF GROUNDWATER 
STORED IN THE BASIN IS IN UNCONSULIDATED DEPOSITS THAT HAVE 
HIGH HYDRAULIC CONDUCTIVITIES. ABOUT 85 PERCENT OF THE MAXIMUM 
ESTIMATED VOLUME OF STORED WATER OCCURS IN THE ROCKS OF 
GEOHYOROLOGIC UNITS 34 4+ AND Se WHICH GENERALLY YIELD THE WATER 
SLOWLY? AND MUCH OF THAT WATER IS MODERATELY TO HIGHLY 
PINERALIZEO. HYDROGRAPHS OF WELLS INDICATE THAT THERE HAVE BEEN 
NO SIGNIFICANT DEPLETIONS OF STORAGE IN THE S8ASIN OWING TO 
GROUNDWATER DEVELOPMENT. (KNAPP-USGS) 


HYDROLOGIC RECONNAISSANCE OF THE SOUTHERN UINTA BASINe UTAW AND 
COLORADO 
PRINCEs O47 MILLE@se Le Le 
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GECLOGICAL SURVEYs SALT LAKE CITYs UTAH, 

UTAH DEPARTMENT DF NATURAL RESOURCES s SALT LAKE CITYs 
TECHNICAL PUBLICATION NO 4694 1975. 66 Ps 11 FIGs 3 PLATEs 15 TABs 
38 REF Les 

Journal Announcement: SdRAUBZ21 

THE SOUTHERN UINTA SASIN COVERS ABOUT 44900 SQUARE MILES IN 
NORTHEASTERN UTAH AND NORTHWESTERN COLORADO. FOR THE MOST 
PART, IT 1S AN ARID TO SEFIARIO REGION. DURING THE PERIOD 
1941-704 AVERAGE AYWNUAL PRECIPITATION RANGED FROM LESS THAN 
8 INCHES IN THE NORTH-CENTRAL PART TO MORE THAN 26 INCHES IW THE 
EXTREME WESTERN PART. THE AREA AVERAGES ABOUT ONE PERSON FOR 
EVERY 4.5 S@UARE SILES. IT IS UTILIZED MAINLY FOR LIVESTOCK 
GRAZING AND THE PRODUCTION OF OIL AND GAS. NET IMPORTS OF WATER 
FROM THE OUCHESNE RIVER FOR IRRIGATION WITHIN THE SOUTHERN 
UINTA BASIN AVERAGE ABOUT 7U-000 ACRE-FEET PER YEAR AS OF 1972. 
AuouT 94% of THE AVERAGE ANNUAL WATER SUPPLY FROM 
PRECIPITATION AND IMFORTS IS CONSUMED WITHIN THE SOUTHERN 
UINTA BASIN BY EVAPOTRANSPIRATION AND SUBLIMATION FROM THE 
WINTER SNOWPACK,. BOTH Tht SURFACE WATER AND GROUNDWATER 
ARE SALINE THROUGHOUT A MAJOR PART OF THE BASIN. ONLY IN THE 
HEADWATER AREAS ALONG THE SUUT KIM OF THAT SUBBASIN CAN FRESH 
WATER GENERALLY BE FOUND. THE “OST PROMISING OPPORTUNITIES 
FOR OBTAINING LARGE SUSTAINED WATER SUPPLIES ARE SURFACE 
RESERVOIR STORAGE OF RUNOFF IN THE HEADWATERS OF THE LARGER 
STREAMS. (wOOODARO-USGS) 


Hycrologic Evaluation of the Alton Reclamation-Study Sites 
Alton Coal Fields Utah 

Sandbergs G. WW. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Geological Survey open-file report 79-3464 1979. S53 pe 5 fige 
& tabs 7? ret.-e 

Journal Announcement: SwRAI226 

An investigation was conducted from July 19746 to September 1977 
to define general hydrologic conditions at a reclamation-study 
site in the Alton coat field near Kanabse Utah. The average 
annual streamflow through the area was less than 600 acre-feet, 
and the water carried Little sediment except during floods 
which result from intense local stores. Most of the surface 
water seeps into the ground or is diverted tor irrigation 
downstream from the study area. Ground-water Gata were 
insufficient to define the potentiometric surface tn most of 
the erea. The water level in each of the three observation 
wells its above the coal layer in the tmmediate area of the well. 
A targer network of wells ts needed to define the potent tometric 
surface throughout the area and to show its relation to surface 
water and the tocation of the coal layers. Hydrologic data 
shovid be collected continuously to establish a hydrologic base 
before mining beginss and gata collection should be continued 
through the periods of mining and reclamation. 
(woodard-USGS) 
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GROUND-WATER CONDITIONS IN UTAHKs SPRING OF 1972 

SUMSIONs C. T. 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH. 

UTAH DIVISION OF WATE RESOURCES COOPERATIVE INVESTIGATIONS 
REPORT wO 104 1972. 73 “s+ 37 FIGs 2 TABse B REF. 

Journal Announcement: SwRAUS25 

THE ESTIMATED wWITHDRAWAL OF WATER FROM WELLS IN UTAH IN 1971 
WAS 710-000 ACRE-FEET-s OR ABOUT 30-000 ACRE-FEET MORE THAN 
FOR 1970. IN 197124 PRECIPITATION IN THE WNORTH-CENTRAL 
DIVISION WAS 3.85 INCHES AvcOVE NORMAL AND 0.29 INCH ABOVE 
NORMAL IN THE SOUTH-CENTRAL DIVISION THESE TWO OIVISIONS 
INCLUDE MOST OF THE MAJOR AREAS OF GROUNDWATER DEVELOPMENT IN THE 
STATE. THE SOUTHEAST DIVISION SUFFERED A DEFICIENCY OF 0.30 
INCH DURING 1971, FROM FEBRUARY-MARCH 1971 TO FEBRUARY-MARCH 
19722 GROUNDWATER LEVELS GENERALLY DECLINED IN SOUTHWESTERN 
UTAH BECAUSE MORE GROUNDWATER WAS wWITHORAWN FOR IRRIGATION, 
AND ROSE IN WORTHE?N UTAH WHERE MOWE SURFACE WATER WAS AVAILABLE 
FOR IRRIGATION, CONDITIONS IN THE CENTRAL PART OF THE STATE 
WERE VARIABLEs AVYD NO CONSISTENT PATTERN OF WATER-LEVEL CHANGE 
IS EVIDENT. GROUNDWATER DEVELOPMENT AND CHANGES IN GROUNDWATER 
CONDITIONS IN THE MAJOR AREAS OF GROUNDWATER DEVELOPMENT ARE 
SUMMARIZED. CWOODARD-USGS) 


Selected Coal-Related Ground-Water Datars Wasatch Plateau-took 
Cliffs Areas Utah 

Sumsions C. T. 

Geological Surveys Salt Lake Citys Ul. Water Resources Div. 

Geological Survey open-file report 79-9154 1979. 25 pe 1 Fige 1 
Plates 7 Tabs 9 Ret.es 

Journal Announcement: SWRA1317 

The Wasatch Plateau-Book Cliffs area in east-central Utah 
consists of about 8-000 square miles within the upper Colorado 
River drainage syste. Coal production in the area is 
expected to increase from 8 million tons to as much es 30 million 
tons annually within the next 10 years. Most sources of water 
supply wilt be subjected to possible contamination and increased 
demanas by coal-related municipal and industrial growth in the 


area. The report presents @ compilation of coal-related 
ground-water data from many unpublished sources for the use of 
local and regional water planners and users. The report 


includes generalized stratigraphic sections and hydrologic 
charecteristics of rucks in the Wasatch Plateau-Book Cliffs 
areas records of selected test holes and water wellss togs of 
selected test holes and water wellss water levels in selected 
wellss records of selected springs records of ground-water 
Gischarge from selected miness and chemical analyses of 
water from selected test holess water wellSs springsSs and mines. 
(Kosco-USGS) 
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GROUNDWATER CONDITIONS IN UTAHs SPRING OF 1970 

SUMSIONs C. Tot BIORKLUNDs Le. Jet BOLKEs Ew Loe MOWERs RR, Wee 
HERBERTs Le Re 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH. 

UTAH DIVISION aATER RESOURCES COOPERATIVE INVESTIGATIONS 
REPORT NO 8, 1970. 71 Pe 36 FIGse 2 TABse 7 REF.e 

Journal Announcement: SWRAUSO? 

THIS REPORT CONTAINS INFORMATION ON WELL CONS TRUC TIONs 
GROUNDWATER WITHDRAWALS, WATER-LEVEL CHANGESs AND RELATED 
CHANGES IN PRECIPITATION AND STREAMFLOW IN UTAH. IT ALSO CONTAINS 
SUPPLEMENTARY DATA THAT ARE RELATED TO GROUNDWATER USE IN SOME 
AREAS. LESS THAN 2% OF THE WELLS IM UTAH OBTAIN WATER FROM 
CONSOLIDATED ROCKS. THE CONSOLIDATED ROCKS THAT YIELD THE *MOST 
WATER ARE LAVA FLOWSs LIMESTONE» AND SANDSTONE. MORE THAN 9BX OF 
THE WELLS IN UTAH DRAw WATER FROM UNCONSOLIDATED ROCKS. 
MOST WELLS THAT TAP PARTLY FILLED WITH DEBRIS FROM THE ADJACENT 
MOUNTAINS. THE ESTIMATED TOTAL WITHDRAWAL OF WATER FROM WELLS 
IN UTAH DURING 1969 wAS ABOUT 670-000 ACRE-FEET- ABOUT 
40,000 ACRE-FEET MORE THAN THAT REPORTED FOR 1966. 
PRECIPITATION OURING MOST OF THE GROWING SEASON WAS LESS THAN 
NORPAL IN PARTS OF THE STATE WHERE THE LARGEST WITHDRAWALS 
ARE FOR IRRIGATIONs SO IRRIGATION WITHDRAWALS INCREASED IN THESE 
AREAS. ALTHOUGH ALL TYPES OF GENERALLY ROSE THROUGHOUT THE 
STATE FROM MARCH 1969 TO MARCH 1970 AS A RESULT OF 
ABOVE-NORMAL PRECIPITATION. GROUNDWATER DEVELOPMENT AND CHANGES 
IN GROUNDWATER CONDITIONS IN THE MAJOR AREAS OF GROUNDWATER 
DEVELOPMENT ARE SUMMARIZED. (KNAPP-USGS) 


WATER=-RESOURCES INVESTIGATIONS OF THE U.S. GEOLOGICAL SURVEY 
IN SELECTED COAL-ENERGY AREAS OF UTAH 

WADDELL-s K. “, 

GEOLOGICAL SURVEYs SALT LAKE CITYs UTAH, 

OPEN-FILE REPORT» APRIL 1976, 21 Pe S FIGs 2 TABse 12 REF. 

Journal Announcement: SwRAO917 

PLANNED COAL DEVELOPMENT IN UTAH IN THE NEXT DECADE 
INCLUDES THERMAL-ELECTRIC AND COAL GASIFICATION PLANTS AND 
SLURRY PIPELINES WITH ESTIMATED WATER REQUIREMENTS THAT MAY 
EXCEED 200-000 ACiE-FT (246.6 CUBIC HECTOMETRES) ANNUALLY. 
THE U.S. GEOLOGICAL SURVEY PRESENTLY MAINTAINS A MINIMAL 
PONITORING PROGRAM ON STREAMS AND WELLS IN THE COALFIELD AREAS, 
THE CHEMICAL“QUALITY DATA ARE OBTAINED AND 14 AT WHICH 
SEDIMENT DATA ARE OBTAINED. THE GROUNDWATER MONITORING PROGRAM 
CONSISTS OF 170 wELLS FOR WATER-LEVEL MONITORING AND 16 
wELLS AT WHICH SAMPLES ARE OBTAINED FOR CHEMICAL ANALYSIS. FIVE 
AREAL WATER=RESOURCES STUDIES ARE BEING MADE IN THE VICINITY OF 
UTAH COALFIELOS. THE PRINCIPAL STUDY WHERE COAL MINING IS MOST 
ACTIVE I$ IN THE WASATCH PLATEAU-B0O0K CLIFFS AREA, THIS 
IS A 2=YEAR HYDROLOGIC KECONNAISSANCE DESIGNED TO PROVIDE AN 
ASSESSMENT OF THe CURRENT HYOROLOGYs WHICH WILL 410 IN THE 
SOLUTION TO SOME OF THE POTENTIAL PROBLEMS THAT MAY OCCUR AS A 
RESULT OF COAL=ENERGY DEVELOPMENT. (WOODARD-USGS) 
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Hydrologic Reconnaissance of the wesatch Plateau-Book Cliffs 
Coal-Fields Areas Utah 

wWaddells K. Mz Contrattos P. Kes Sumstionse C. Tos Butlers J. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Geological Survey Water-Supply Paper 2068, 1981. 45 pe 10 Figs 
9 Platess 8 Tabs 19 Ref.-s 

Journal Announcement: SwRA1S05 

Data obtained during a hycrologic reconnaissance in 
1975-77 in the Wasatch Plateau-Book Cliffs coal area of Utah were 
correlated with existing long-term data. Maps were prepared 
showing average precipitations average streamflows stream 
temperatures groundcd- end surface-water qualitys sediment yields 
anc geology. Recommendations were made for suggested approaches 
for continued monitoring in the coal areas. Ouring the 1931-75 
water yearss the minimum discharges for the five major streams 
that head in the area ranged from about 12-000 to 26-000 
acre-feet per years and the maximum discharges ranged from about 
59-000 to 315,000 acre-feet per year. Correlations 
indicate that 3 years of low-flow records at stream sites in 
the Wasatch Plateau would allow the development of relationships 
with long-term sites that can be used to estimate future 
low-flow records within a standard error of about 20 percent, 
Most water-quality degradation in streams occurs along the flanks 
of the Wasatch Plateau and Book Cliffs. In the uplands, 
cissolved-solids concentrations generatly ranged from less 
than 100 to in the Wasatch Plateau and Book Cliffs discharge 
from the Star Point Sandstone or younger formationss and the 
water generally contains less than from about 2.0 to 2000 gallons 
per minute. The Blackhawk Formations which is the principal 
coalbearing formations produces water in many of the mines, 
The dissolved-solids concentration in water discharging from 
springs 


Selected hydrologic datas Price kiver Basins Utahs Water Years 
1979 and 1980 

Waddells K. Mae Dodges Je tar Darbys D0. Wer and Theobald, S. 
Mee 1982 

U.S. Geological Survey Open-File Report 82-916 


Selected Hydrologic Datase 1931-774 wasatch Plateau-Book Cliffs 
Coal-Fields Areas Utah 

Waddells Ke. Mee Vickerss He. Let Contrattos PP. K. 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Open-file report 78-1214 1978. 33 pe 2 figs 1 plates 14 tabs. & 
ret.es 

Journal Announcement: SWwRA1206 


The Wasatch Plateau~Book Cliffs coal-fields area in 
east-central Utah includes a significant part of the State's 
coal resources and is currently (1977) the most active 


coalmining area in the State. Data gathered by the U.S. 
Geological Survey are presented as part ef a hydrologic 
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reconnaissance 1m cooperation with the U.S. Bureau of Lana 
Manayement during the period july 1975-September 1977 as well as 
selected data for the period 1931-75. Also includec ere 
selected data collected by privates Staeter and other Federal 
agencies. Types of cata include water-level recordse logs 
of selected wellss discharge of springss wellss and miness gaged 
and estimated streamflows chemical analyses of water from 
springs-e wellss miness and streemse anc laboratory analyses 
of streambec material and formation samples. The report 1s 
intended to make data available to those assessing the water 
resources thet may be affected by coal-@#tning activities in the 
wasatch Plateau-Book Cliffs coai-fieid are. (Woodard-USGS) 


BIGLIOGRAPHY OF U.S. GEOLOGICAL SURVEY WATER=-RESOURCES REPORTS 
FOR UTAH 

GEOLOGICAL SURVEYs SALT LAKE CITY¥s UTAH. 

UTAH DEPARTMENT oF NATURAL RESOURCES INFORMATION BULLETIN NO 
222 1972. $3 Pe & TABee 

Journal Announcement: SwRAUSI2 

THIS WIBLIOGRAPHY CONTAINS A COMPLETE LISTING TO DECEMBER 51-4 
19714 OF REPORTS RELATING TO THE WATER RESOURCES OF UTAH 
PREPARED BY PERSONNEL OF THE U.S. GEOLOGICAL SURVEY. RELATED 
SUBJECTS INCLUDE GEDJLOGYs HYDROLOGYs AND CHEMICAL QUALITY OF THE 
wATER. THE REPORTS WEREs FOR THE MOST PARTs PREPARED BY 
PERSONNEL ASSIGNED TO THE WATER RESOURCES DIVISIONs UTAH 
DISTRICT» IN COOPERATION WITH STATE AND LOCAL AGENCIES. THE 
bIBLIOGRAPHY IS DIVIDED INTO FOUR MAJOR PARTS: (1) PUBLICATIONS 
OF THE GEOLOGICAL SURVEY? (2) PUBLICATIONS BY AGENCIES OF 
THE STATE OF UTAH; (3) CTHER PUBLICATIONS =--REPORTS 
PREPARED BY SURVEY PERSONNEL, BUT PUBLISHED BY OTHER AGENCIES 
OR BY PROFESSIONAL ORGANIZATIONS IN THEIR JOURNALS? AND (6) 
OPEN-FILE REPORTS OF THE GEOLOGICAL SURVEY. CWOODARD-USGS) 


Water Resources Data for Utahs Published annually since 1975 

Geological Surveys Salt Lake Citys UT. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161. 

water resources Gata for Utah consist of records of stages 
discharge, and water quality of Streams; stage and contents of 
lakes and reservoirs ano water tlevets and water quality in 
wells and sorings. 

Additional water data were collected at various sitess not 
part of the SyStemaetic data collection programs and are 
published as miscellaneous measurements. These Gata represent 
that part of the National Water Data System operated by the U.S. 
Geological Survey and cooperating State and federal agencies 
in Utah. Cwoodard-USGS) 
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Allen-Warner Valley Energy Systen, Southern Utah 
BLM, Cedar City, Utah 
FEIS, 1980 


This Statement analyzes the impacts of surface sining 212 sillion tons of 
Dakota Formation coal, followed by underground mining 100 million tons over a 
period of 40 years. The coal would be slurried and pipelined 73 miles to the 
proposed Warner Valley power plant in Utah, and 183 wiles to the proposed 
Harry Allen power plant in Nevada. The slurry would require about 8,300 
acre-feet per year of water from the Navajo Sandstone, some 600 to 800 feet 
below the coal. The coal crops owt on the eastern escarpment and southern 
tip of the southward sloping, elongate Paunsagunt Plateau. The rocks dip 
gently northward. The coal-bearing Dakota Formation is overlain by the 650- 
to 750-fcoor-thick, relatively iapermeable Tropic Shale, and is separated fron 
the Navajo Sandstone below by as such as 800 feet of relatively impervious 
rocks including the Carmel Formation. The area drains by through-flowing 
Kanab Creek and Johnson Canyon Wash and their steep ephemeral tributaries 
extending into the escarpments. Most of the base flow of Kanab Creek is 
diverted for irrigation above the site. Alluvial wells provide irrigation 
and stock water along Kanab Creek as it crosses the site, and along Johnson 
Canyon Wash downstream from the site. All drainages carry thunderstore- 
induced heavy sediment loads. Small amounts of aineraiized (up to several 
thousand ailligrams per liter dissolved solids) water occurs perched in rocks 
above the Tropic Shale and issue as springs and seeps on valley sides. 
Alluvial valley floors undoubtedly exist in places along the sajor valleys 
but their existence must be verified. The Navajo Sandstone, as such as 2,000 
feet thick, produces hundreds of gallons per minute of water containing less 
than 400 milligrams per liter dissolved solids to wells. Storage in the 
aquifer has been estimated to be from 19,000 to 200,000 acre-feet per square 
mile. Although contended by one investigator who believes significant Navajo 
recharge occurs vertically through the Tropic Shale, most recharge probably 
takes place at the outcrop. If so, effects of pumping for slurry would 
displace down dip, and would not extend to the outcrop area where the aquifer 
provides base flow to streams. Computer simulations of proposed Navajo 
pumping probably have produced the range of realistic results because of the 
variety of aquifer parameter values assumed by three independent investiga- 
tors. Replacement water for the 20 springs removed by aining could be 
provided by the proponent. Owing to the existence of poor quality shallow 
ground water, disrupted aquifer water aay not degrade receiving streans. 
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Alton Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in the Alton Coal Field, southwestern Utah 

BLM, Denver, Colorado 

EMRIA Report No. 4-75 


The Alton site, 3.6 square smiles of the much larger Alton Coal Field, con- 
tains about 27 sillion tons of identified coal within 200 feet of land 
surface which could be surface mained. The main coal bed, 16 feet thick, is 
in the upper part of the Dakota (sandstone) Formation. It crops out near 
bottoms of steep-sided valleys, and in the north, is as such as 200 feet 
below the south-sloping mesa tops. The mesas are dissected by gullies drain- 
ing ephemerally to the comparatively wide, flat valley of Skutumpah Creek and 
to the narrow, steep~-sided valley of Thompson Creek. Both creeks are peren- 
nial, but flashy. The area is highly faulted, displacing both coal and 
aquifers. Little water occurs in the relatively iapermeable Tropic Shale at 
the surface abowe the Dakota. In some places, small quantities are in the 
fractured coal beds, and in one place, in the Dakota more than 100 feet above 
the coal. Less than a aile away water is 130 feet below the coal. Dissolved 
solids in four test holes ranged from 641 to 2,210 milligrams per liter, sul- 
fate being the chief constituent in the more highly aineralized waters. 
Mining will encounter less water than needed for operations. Special protec- 
tion and restoration practices will be required to prevent further deteriora- 
tion of water quality and to avoid increasing existing high erosion and 
sedimentation. 


Reclaimability Analysis of the Emery Coal Field, Geery County, Utah 
BLM, Denver, Colorado 
EMRIA Report No. 16-79 


Most of the 3.5-square-mile Emery study site about 5 wiles south of Emery in 
the Emery Coal Field occupies a gently north-westward sloping, slightly rol- 
ling, partially dissected mesa. Relief is about 1,000 (7) feet. The rugged 
east-facing escarpment in the northern part of the site drains into south- 
flowing Muddy Creek (lower part perennial). The southern part drains down 
the gesa to Quitchupah Creek. Annual preciritation is about 7.5 inches. An 
undeterained amount of strippable coal in the upper Ferron Sandstone Meaber 
of the Mancos shale formation underlies less than 100 feet of overburden in 
about 40 acres in the extreme south and + 30 acres in the extreme north. 
Seall amounts of water aay occur intermittently in and above the coal. 
Larger amounts occur in deeper aquifers. 
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Emery Power Plant, Utah 
BLM, Richfield, Utah 
FES, 1976 


This document evaluates the impacts of an 860-megawatt coal-fired electric 
generating plant in Castle Valley, 20 miles north-northeast of Emery, central 
Utah. The plant would use 84 miliion tons of coal in 35 years from the 
existing Wilberg underground mine in Grimes Wash 13 miles northwest. The 
generator site required draining shallow, poor quality (9,000 milligrams per 
liter dissolved solids) ground water at a rate of 80,000 gallons per day into 
Rock Canyon Creek. About 10 gillion tons of ash and sludge would cover 160 
acres an average of 15 to 25 feet thick in an area of shallow water table. 
About 7,000 acre-feet per year of water would be consumed by purchase of 
decreed water rights from Millsite Reservoir on Ferron Creek 11 miles south- 
west of the plant. Coal is in the Hiawatha and Bear Canyon seams of the 
Upper Cretaceous Mesaverde Group Blackhawk Formation, which crop out about 
1,000 feet below the top of a south-pointing finger of the Wasatch Plateau 
(East Mountain). The coal is overlain by the Price River, North Horn, and 
Flagstaff Formations. These sedimentary strata dip about 5 degrees to the 
west. Consumption of 7,000 acre-feet of water annually would reduce dis- 
solved solids content of the Colorado River system by nearly 8,000 tons (0.5 
to 0.6 milligrams per liter), and reduce flow at Lee's Ferry by 2,000 acre- 
feet (0.15 percent of total flow) per year. Subsidence following mining, if 
it occurs, could affect springs and reduce flow in Roan Canyon, Deer Creek 
and Grimes Wash, and would raise or lower water levels in Snow and Flag 
Lakes. 


Emery Power Plant, Units 3 and 4, Utah 
BLM, Richfield, Utah 
FES, 1979 


This document evaluates the impacts of adding 800 megawatt generating 
capacity to the Emery Power Plant in Castle Valley, 20 miles north-northeast 
of Emery, central Utah. The plant would require 70 willion additional tons 
of coal over 35 years from the existing Wilberg and Church amines and 14,000 
acre-feet of water annually. The water would come from existing or proposed 
reservoirs on Ferrin and Cottonwood Creeks, both tributary to the San Rafael, 
Green, and Colorado Rivers. Annual precipitation is 8.19 inches. About 10 
million tons of ash and sludge would be deposited on 160 acres near the plant 
site. The coal is in the Hiawatha and Bear Canyon seams of the Upper 
Cretaceous Mesaverde Group Blackhawk Formation. They crop out about 1000 
feet below the top of a south-pointing finger of the Wasatch Plateau (East 
Mountain). The coal is overlain by the Price River, North Horn and Flagstaff 
Formations. These sedimentary strata dip about 5 degrees to the west. Water 
consumption would eliminate 3,415 irrigated acres, reduce San Rafael River 
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flow by 7,700 acre feet per year (10%), and reduce annual flow at Lee's Ferry, 
Colorado River, bv 3,850 acre-feet (0.03%). Mine subsidence, if it occurs, 
could affect aquifers above the mines, and springs and surface waters. 


Rehabilitation Potential for the Henry Mountain Coal Field, Southeastern 
Utah 

BLM, Denver, Colorado 

EMRIA Report No. 15-78 


The 8-square-mile Henry Mountain Coal Field study site is an irregular €- ty 
2-mile strip extending across Wildcat Mesa on the west and Sweetwater Creek, 
Pete Steele Bench, Dugout Creek, and Apple Brush Flat on the east. Relief is 
about 600 feet. Dry washes draining to creeks extend into the gesa and pied- 
mont escarpments. Precipitation is 8 to 9 inches, evaporation 64.8 inches and 
evapotranspiration 21 to 27 inches annually. Several thin coal beds occur in 
the Emery Sandstone tongue of the Mancos Shale Formation. Maximum coal thick- 
ness, in one of eight core holes, is 5 feet. Very little water occurs in the 
coal and overburden. Water for revegetation might come from water harvesting, 
5,000-foot well(s) in the Navajo Sandstone Formation (uncertain yield and 
quality) or purchase, or any combination. 


Intermountain Power Project 
BLM, Richfield, Utah 
FEIS, 1979 


The operation of the plant would consume 50,000 acre-feet of water annually. 
The use of water from the Fremont River would decrease the downstream flow by 
57 percent and increase the salinity of the Colorado River, and could require 
the retirement of 7,200 to 7,800 acres of irrigated farmland. The natural 
flow of 24 springs and seeps and four wells could be stopped for over 50 years 
beyond the life of the project. 


Kaiparowits Project, southern Utah 
BLM, Cedar City, Utah 
FEIS, 1976 


This statement evaluates impacts of a proposed 3,000 megawatt coal-fired 
electric generating plant, four undergrouns coal mines, a limestone quarry, 
all in central southern Utah, and transmission lines extending to southern 
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California. The plant is om a narrow, southern canyon-bound extension 
(Fourmile Bench) of the Kaiparowits Plateau. The mine entries are inclined 
into the John Henry Member of the Cretaceous Straight Cliffs Formation. The 
minable leased coal, in four principal beds, ranges from 100 feet beneath 
canyon floors to 900 feet below the bench surface. The proposed amine 
straddles the Smokey Mountain ant .'ine. The underlying Dakota Sandstone dips 
several degrees northeast and southwest. The 4/7,768-acre lease includes more 
than 1.8 billion tons of coal in beds more than 4 feet thick. Twelve million 
tons will be mined and 9 million tons will be for use in the power plant. The 
plant and mine entrance areas are drained by ephemeral tributaries to Lake 
Powell (Colorado River). Annual precipitation is 10 inches at the plant site 
and 7 inches at the mine entrances, about 6 to 10 miles southeast and $00 feet 
lower than the plant site. The main ground water body begins about 1,000 feet 
below the plateau surface and 100 feet beneath the canyon bottoms. Small 
quantities of fresh to slightly saline water occur sporadically, perched in 
the coal and in lenticular sandstones above and below the coal, and issue as 
springs in the canyon sides. The power plant would consume 47,900 acre feet 
per year, and the mine 3,000 acre-feet per year of water, both from Lake 
Powell, comprising 3.8 percent of Utah's allotment. The “new town” would need 
9,690 acre-feet per year from the underlying Upper Triassic (?) Navajo 
Sandstone, possibly tributary (bank storage) to Lake Powell. This consumption 
would increase salinity in Lake Powell by about 2 milligrams per liter. 
Mining could cause subsidence of 10 to 14 feet over 63 square miles and 
disrupt perched aquifers now yielding 160 acre-feet per year and comprising 
0.53 percent of the impact area. 


Uinta - Southwestern Utah Regional Coal 
BLM, Salt Lake City, Utah 
FEIS, Undated (19817) 


This statement analyzes impacts of leasing 275.7 million tons of recoverable 
coal in 8 tracts in the Wasatch Plateau and Emery Coal Fields on the Wasatch 
Plateau and in 4 tracts in the Kaiparowits Coal Field on the Kaiparowits 
Plateau. The Wasatch Plateau coal, 187.8 million tons, is in the lower third 
of the Cretaceous Blackhawk Formation, and in the Ferron Sandstone Member of 
the Mancos Shale Formation. All but 50 million tons would be mined under- 
ground. The Kaiparowits coal, 19.5 million tons in the John Henry Member of 
the Cretaceous Straight Cliffs Formation would be mined underground. Precip- 
itation on the Wasatch Plateau ranges from 6 to 25 inches per year, and on the 
Kaiparowits from 8 to 12 inches per year. Only one tract has a through- 
flowing stream, the sometimes dry perennial Muddy Creek. Small amounts of 
water occur perched above and in the coal layers, ranging from fresh to 
slightly saline. The Ferron Sandstone provides as much as 50 gallons per 
minute to wells in parts of the Wasatch Plateau. The Navajo Sandstone can 
sustain as much as 1,000 gallons per minute to wells beneath the Kaiparowits 
Plateau away from its outcrop area. Mining would have no etfect on the 
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regional groundwater system; impacts would be limited to mine areas. Surface- 
mined areas would have higher recharge and storage. Underground mining would 
diminish or alter points of spring discharge. Total mine drainage of less 
than 500 acre-feet per year would not seriously affect water quality. 


Uinta-Southwest Utah Regional Coal, Round Two 
BLM, Salt Lake City, Utah 
DEIS, 1983 


This document describes the expected impacts of leasing 1.907 billion tons of 
Federal coal in 25 tracts in central and southern Utah and 2 in west-central 
Colorado. Of the 82,289.37 acres of overlying surface, only 687 acres (0.008 
percent) would be surface mined (in the Emery and Alton coal fields). The 
Utah leases are in the Book Cliffs, Wasatch Plateau, Emery and Alton Coal 
Fields. Both Colorado leases are in the Paonia-Somerset coal field. By the 
year 2,000, 7,500 acre-feet of water (7,000 for community use) would be 
required annually. In the Book Cliffs and Wasatch Plateau coal fields the 
coal is in the Cretaceous Blackhawk Formation. In the Emery field, the coal 
is in the Ferron Sandstone, iower in the Cretaceous section. The coal-bearing 
zone in the Alton coal field is the Dakota Sandstone. The Colorado coal is in 
the Cretaceous Mesaverde Formation. 
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ERTS REGIONAL-SCALE OVERVIEW LINKING LAND USE AND ENVIRONMENTAL 
PROCESSES IN CARETS 

ALEXANDERs RR. H. 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. GEUGRAPHIC APPLICATIONS 


PROGRAM, 

IN: SYMPOSIUM ON SIGNIFICANT RESULTS OBTAINED FROM THE EARTH 
RESOURCES TECHNOLOGY SATELLITE-1: VoL I--TECHNICAL 
PRESENTATIONSs SECT Be GODDARD SPACE FLIGHT CENTERs NEW 


CARROLL TONs MDs MAPCH 5-9, 1973: NATIONAL AERONAUTICS AND 
SPACE AOMIN REPT NASA SP-327,4 P 931-937, 1973, 3 FIGs 1 TAB.se 

Journal Announcement: SWRAU715 

A MOSAIC OF ERTS IMAGES OF THE CENTRAL ATLANTIC REGIONAL 
ECOLOGICAL TEST SITE wAS USED TO PARTITION THE REGION INTO ZONES 
ON THE BASIS OF SIMILARITY OF TONES AND TEXTURES VISIBLE AT A 
REGIONAL -SCALE OVERVIEW. THE RESULTING PATTERNS WERE COMPARED 
wiTh EXISTING SMALL-SCALE PAPS OF THE REGION REPRESENTING 
RELIEFs LAND SURFACE FORMSs GEOLOGYs SOILSs VEGETATIONs FOREST 
TYPES, AND LAND’ JSE. THE ERTS-DERIVED ZONES MOST CLOSELY 
RESEMBLE THE PATTERNS ON THE SMALL-SCALE LAND USE MAP, 
SUGGESTING THAT LAND USE IS AN INDICATOR OR RESULTANT SURFACE 
EXPRESSION OF SEVERAL INTERACTING ENVIRONMENTAL PROCESSES. 
THESE RESULTS LEND SUPPORT TO A MODEL OF INTERDISCIPLINARY 
REGIONAL ANALYSIS IN WHICH DATA ON LAND USE AND LAND USE CHANGE 
BECOME THE BASIC DATA ENTRY INTO A REGIONAL INFORMATION SYSTE™ 
TO (KNAPP-USGS) 


Stream quality in Appalachia as related to coal-mine drainages 
1965: 

Bieseckers J. Ew and Georger Js Reve 1966. 

U.S. Geological Survey Circular 526s 27 p. 

A stream-qguaelity reconnaissance at 316 Locations in May 1965 
offered the first opportunity for a contemporaneous regional 
collection and appraisal of water-quality data in Appalachia. 
The results provicge a means of regional comparison of the 
influvuence of coel-mine drainage on stream Quality at 
approximately median streamflow. The results disclose that the 
chemical quality of the water at nearly 200 sites did not meet 
recommended drinking-water standards. At many of these sitess 
inferior quelity wes caused by excessive concentrations of 
solutes commonly associated with coal-mine waters. 


Water-quality damage from mire drainage 18 particularly severe 
in the more heavily mined northern one-third of the region where 
high sulfate contents free mineral aciditys ane low pH are 
typical of most affected streams. A deficiency in natural stream 
alkalinity tn this part of the coal region contributed greatly to 
the massive etffcct of mine drainage upon stream quality. 

However, data collected from streams affected by mine drainage 
along the west edge of this part of the coal field suggest 
extensive neutralization of mine water. In southern Appalachian 
coal-mine drainage had less influence on stream quality than in 
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northern Appalachia. Fewer streams in this area were influenced 
by mine drainages end the maynituce of stream camage for attfected 
streams was less than mn northern Appalachia. (Author's 
abstract) 


TECHNIQUES FOR QUALITY-OF-wWwATER INTERPRETATIONS FROM 
CALIBRATED GEOPHYSICAL LOGSs ATLANTIC COASTAL AREA 

BROWNs DONALD L. 

GEVLOGICAL SURVEYs NORFOLEs VA. WATER RESOURCES CIV. 

GROUNDWATERs VOL Ye NO Se P 25-358s JULY-AUGUST 1971. 146 Pe 14 
FIiGe 6 TABse FY REF.e 

Journal Announcement: SwWRAUS21 

IN THE FALL AND wINTER OF 1967-68, A 2e587-FOOT TEST WELL WAS 
DRILLED AT MOORE'S GRIDGES FILTER PLAN) + NORFOLKs VIRGINIA. THE 
WELL PENETRATED ROCKS OF PUST=MIUCENEs LATE AND MIDOLE PIOCENEs, 
LATE EOCENEs AND YOUNGER AGES. EMPIRICAL WATER=-GUALITY DATA 
wERE USED FOR CALCULATION OF GROUNDWATER QUALITY FROM 
CALIBRATED GEOPHYSICAL LUGS. CHEMICAL ANALYSES OF wATER 
SAMPLES FROM SEVEN SEPARATE ZONES AT DEPTHS BETWEEN 850 FEET TO 
22500 FEET BELOW SEA LEVEL INDICATE THAT THE WATER TYPE CHANGES 
FRUM A PREDOMINAWTLY SODIUM BICARBUNATE WATER ABOVE 14700 FEET 
TO A SODIUM CHLORIDE WATER IN THE OEEPER ZONES. USING 
CALIBRATED GEOPHYSICAL LUGS-s AN APPROXIMATION OF THE 
DISSOLVED=-SULIOS AND CHLORIDE CONTENT MAY SE CALCULATED. I's Twe 
TIDEWATER AREAs ITF THE SATURATED RESTSTIVITY CRO) READING ON THE 
ELECTRIC LOG IS LESS THAN 25 OHMMETERS THE TOTAL SOLIOS AND 
CHLORIDE CONTENT OF THE WATER FRE PROBABLY IN EXCESS OF 
PUBLIC HEALTH STANDARDS FOR POTAQGLE WATER. AN EMPIRICAL 
METHOO OF CALCULATING THE QUALITY OF WATER FROM ELECTRIC LOGS 1s 
PRESENTED. (KNAPP-USGS) 


GROUND-WATER RESOURCES OF THE EASTERN SHORE OF VIRGINIA AND 
THE JAMES s+ YORKs AND RAPPAHANNOCK PIVER BASINS OF VIRGINIA, east 
OF THE FALL LINE 

DEGUCHANANNEs GEORGE O. 

Ve Se GEOLOGICAL SURVEY, 

Ue. Se GEOL. SURV. HYDROL. INVES!. ATLAS HA=284Se 2 SHEETSse 1968. 
TEAT, 5 MAP, 2 TAbse 18 REF. 

Journal Announcement: SwRAGBOS 

INFORMATION FRUM A VARIETY OF PUBLISHED AND UNPUBLISHED 
SOURCES 1S COMPILED, AND BROAD INTERPRETATIONS OF EXISTING 
INFORMATION ARE MADE. THE COASTAL PLAIN 1s UNDERLAIN ny 
UNCONSOLIDATED CRETACEOUS AND YUUNGER SEDIMENTS wHIChH OP 
SOUTHEAST 20 T0 80 FT PER WILE IN A GRADUALLY THICKENING 
wEOGE. YIELOS OF wtLiS RANGE FROM A FEW GPM TO SEVERAL HUNDRED 
GPM. MOST OF THE DEVELOPED GROUNDWATER IS FROM ARTESIAN AQUIFERS, 
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RECHARGE IS ESTIMATED TO st 1 MGH PER SQUARE MILE. STORAGE 
CAPACITY RANGES FROM 10 TU 302 OF AQUIFER VOL. ESTIMATED SAFE 
YIELD OF THE COASTAL PLAIN AGUIFERS IS 4-000 M™GD. WATERS FROM™ 
THE EOCENE AND CRETACEOUS AWUIFERS ARE GENERALLY OF GOOD CHEMICAL 
QUALITY FOR MUNICIPAL AND INDUSTRIAL USES. THEY ARE 
BASICALLY SODIUF BICARBONATE WATERS WITH SOME LOCAL HIGH 
FLUORIDE CONCENTRATIONS. WATER FROM MIOCENE AND QUATERNARY 
AQUIFERS GENERALLY HAS MOKE IRON THAN THE WATERS OF THE OLDER 
FORMATIONS. THE ATLAS CONSISTS OF 2 SHEETS WITH 35S ™APS AND 1 
CROSS SECTION SCALED 1:50U0-000 SHOWING GEOLOGY s GROUNDWATER 
AVAILABILITY, GROUNDWATER USEs AND GROUNDWATER QUALITY. 
CHEMICAL ANALYSIS OATA ARE COMPILED IN A TABLE. A STRATIGRAPHIC 
CHART IS INCLUDED. CANAPP USGS) 


GROUND-WATER RESOURCES OF THE JAMESs YORKs AND RAPPAHANNOCK 
RIVER BASINS GF VIRwGINIAs WEST OF THE FALL LINE 

DEBUCHANANNEs GEORGE OD. 

US GEOLOGICAL SURVEY. 

U S$ GEOL SURV HYOROL INVEST ATLAS HA=2834 1 Po 1968. 2 MAP, 
3 TAHse 23 REF.e 

Juurnal Announcement: SdRA0#D!) 

THE AVAILABILITY, GUALITYs AKD USE OF GROUND WATER In A 
14e700-SG-F 1 AREA wEST oF THE FALL LINE ARE DESCRIGED AND SHOWN 
ON MAPS AT SCALE 1:500-000,. THE VALLEY AND RIDGE PROVINCE IN THE 
wESTERN PART CE THE AREA IS UNDERLAIN BY FOLUED LIPESTONEs 
DOLOMITEs SANDSTONEs AND SHALE. wATER MOVES FREELY I % SOLUTION 
CHANNELS DEVELOPED IN THE CARBONATE ROCKSs AND MANY WELLS 
ARE HIGHLY PRODUCTIVE. THE oulUE RIOGE PROVINCE NEAR THE MIDOLE OF 
THE AREA 1S A STEEP=SIDED RIOGE A FEW MI WIDE BUT MORE THAN 100 
WI ctONG. FEAST OF THE BLUE RIOGEs THE PIEDMONT PRiWINCE IS A 
POLLING AREA wITH DEEP RESTOUAL SOlt THaTl YIELOS ONLY SMALL 
SUPPLIES OF wWATE? TO wtetlS. TITAL GROUNDWATER USE IS SMALL es 
LESS THAN 26 MGDse 20 GD OF BHICTH 1s IN THE VALLEY AND 
4106* PROVINCE AND AGOUT .4 MGD IN PIEDMONT. THE GROUNDWATER IS 
GENERALLY GOOD AND 1S SUITABLE FOR PURLIC SUPPLIES. In MOST 
PLACES-s eELLS YIELD LESS THAN 109 GPMse kuUT SEVERAL HIGH 
PRODUCTION AREAS ARE NOTED. IN THOSE APERSs WELLS TAP CARUWONATE 
AQUIFERS UR MULTIPLE PRODUCING LONES~s eRe ADJACENT TO 
PERENNIAL STREAMS OR SPRINGSs ARE SEVERAL FT IN DEPTHse, OR HAVE 
COMBINATIONS OF ALL THESE FACTORS. wELLS IN THe PIEDMONT 
SELDOM PRODUCE MORE THAN 75 UPR, 


Groundwater Hydrology of James City Countys Virginia 
Harsh. Je Fe 
Leological Surveys Richmondse VA. Water Resources Div 


Available from the OF SSe vuSGS Bow 2562756 fed. Ctr. Denver 
CoO, BO225-e Price: $21.25 in paper copys <5.50 in 
microfiche. Geological Survey Open-file Report BU-90) (wRI)-s 


Septembers 1980. 73 pe 22 Fige & Platess 6 Tabs Se Ret.e 
Journal Aernouncement: 34441414 
lrbanization and increase 19 water demand prosepted y e-year 
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Study of grouncwater Q@varilability and quality nm the county 
of James City. The cwastal-plain sediments-s parts of which 
underlie the countye are the targest source of grouncwater 
in Virginia. Four aquifers form the complex aquifer system. 
Hydraulic characteristics wary from aquifer to aquifer and fros 
plece to place. The Cretaceous aquifer furnishes nearly all the 
water for industrial and municipal needs. Movement of water in 
the Cretaceous aaquiter 1s toward cones of depression 
formeco by pumping centers at williamsburg and Dow Bacische Co. 
All aquifers contain water that generally meets State standaras 
for drinking water. water in the Cretaceous aquifer is of the 
sodiu@ chloride bicarbonate type. As depth of aquifer increases-s 
the concentrations of dissolved solids ana chloride also 
increase. Saline water (more than 250 milligrams per titer) 
occupies the deeper parts of the confined aquifers. The amount 
of water stored in the coaestel sediments 18 estimated to be 
650-1300 billion gaitlons. An increase in puerrge to 
accomodate the expected daily demand of 9.8 million gatl’ons per 
day in year 2000 is feasivle provided pumpage is distributed over 
the county. (USGS) 


Acid mine drainage (AMO) and its impact on @ small Virginie 
stream 

Hoehns Re. Coe and Sizemoresr 0, Kee 1977 

water Resources Bulletinsg ve I354 MO.w Te we 153+160 


Hydrology of area 4s eastern coat provinces Virginias 
Tennessees 1981 

Hufschmicts P. Ww. and others 

U.S. Geological Survey Open-File Report 81-204 

The coat provinces of the country are divided into hydrologic 
reporting area. Hydrologic information anc sources are presented 
2S texts tabdless Mapss and o.her tilustrations designes to be 
useful 0 mine o«enersse operatorss and consulting engineers in 
planning and implementing surface-mine operations that comply 
with the environmental reaquirement*e of the “Surface Minina 
Control and Reclamation Act of 1977," 


Hyarogeology of the Observation Well Site at the UVeS- 
Geological Survey National Centers Restonse Virginie 

Larsone Js Oe 

Geological Surveys Restons VA. water Resources Civ. 

Qvec-fitle report 7R=- 146, 1978, 33 pe 9 figs & tabs # ref, 


apoenrd.e 

Journal Announcement: S$wRalt 20 

The U.S. Geological Survey's National Center is on 4 
10S-acre tract straddling rocks of two distinct typet. These 
ere pelitic schists of tate Precambrian or early Paleozoic ages 
ang sendstones shale- siltstones conglomerates and diabese 
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of Triassic ~@ye@. Two observetion wetls and two core holes were 
Grilled on the part of the property underlain Dy Trvassic 
sedimentary rocks. The wells were Grilled to monitor water 
levelss for equipment testing and t9 determine the hydraulic 
properties of the Iriassic rocks. Geophysical logs were run ana 


lithologic logs prepared from drill cuttings ana cores. An 
equifer test was conducted and indicated that the water comes 
from two thin zonmess presumedly bedding plane partings. The 


flowmeter surveysSs core sampless and geophysical togs suggest 
thet the Triasstc sandstone 18 @ fracturec-rock aquifer. A water 
sample taken at the close of the aquifer test was low in 
dissolved solids- softs. and of excellent quelity. 
(woodera-USGS) 


Technique for estisating magnitude ard frequency of floods in 
Virginie 

Millers E. Mee 1978 

U.S. Geological Survey water Resources Investigation 78-ds 83 
Deo € plates. 


Map Showing Drainage Basins and Location of 
Streamflow-Measuring Sitess Fairfax Countys Virginia 

Mohler, E. He. 

Geological Surveys Restans VA, Water Resources Div. 

Open-file report 77-2704 1977. 1 sheets 2 ret.e 

Journal Announcement: 54441104 

A drainage basin map of Fairfax County shows basins for 
namec streams with aGdrainayge areas of 1.17 sq mi (2.8 Sq km) 
or more, Areas of minor streaes draining directly into the 
Potomac River and Occoquen Creek are tabulated. The locations 
of continuous-record’ and partial-record (peak-flow and tow-flow) 
flow sites are sho«en,. The use of topographic ana climatic 
characteristics of drainage basins to-transfer flow data fror 
yagec areas to ungeged areas 18 discussed. (woodard-USGS) 


water Resources of the Appalachian Region: Pennsylvante to 
Alabaemase 1965 

Mussere Je de 

U«S. Geologicel Survey Hydrologic Investigation Atles Ha-198- 
Sheet 9%. 

Acic streams 19 the Aypelachian region are tdentified and 
Giscusseds and the esount of acidity a8 H2S06 discharged annually 
mto several streams 16 taduleted, 


Virginie streamflow data program anatysis 
Nuckless E. Hee 1979 
Ue Se Geological Survey Open-File Reports 54 wo. 
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Quality of surface water in the coal mining area of southwest 
Virginias 196U 

Royerss Stanley M.2 and Hotfsch@rate PP. We UeS. Geological 
Survey «ater Resources Investigations Open-File Report 80-7694 2 
sheets. 


Flood of April 1977 in the Appalachian region of Kentuckys 
Tenmessees Virginias and West Virginias 1980 

Runners Ge Se and Ching E. . 

UeS. Geological Survey Professional Paper 1026 

heavy rarns fell ower the Appalachian region of Kentuckys 
Tennessees Vii ginias and west Virginia April 2-S+ 197746 causing 
record flooding. Rainfall amounts of & to 15.5 Inches were 
observed. The méniau®m amount of 15.5 Inches occurrec at Jolos 
west Virgintese nm sdout SL hours. This was Pore than twice the 
amount which would ve eapecteac for a 00-year recurrence-interval 
storm. Flood discharges alony the upper Guyandotte Rivers Tub 
Forts anc Lewise Fork im the BIg Sandy Riwer basins Cumberland 
Piver,s and Clinch River ang Dowell Biver in the Tennessee River 
basin exceeded those oreviously known, Severe flooding also 
occurred along the Holston River and along the North Fork 
Kentucky hiver. Recurrence intervals of observed fttlovod 
Gischeryes were greater than 00-years at 29 Streantiow 
measurement sites. Substantial reductions © peak stages ana 
cischarges om Lewvise Forks Worth Pound Rivers and Guyandotte 
Rivers attained a8 @ result of reservoir storages were reported 
by UeS- Army Corps of tngineers. Fexteue Gatly 
Suspended-seviment discharges on Guyendotte River near 
batleyswvwilles west Virginias and Tug Fork at Glenhayse west 
Virginias were 54,800 tons/day and 2902000 tons/day- 
respectivelys April Se 1977, Twenty-two tives were tost and 
totel property demage revortediy exceeded $400 mitlction in the 
four-state area. 


An tnteri@a report on the Investigetion of Flooding tn the Tus 
fork besin of Kentuchys Viryintas and west Virginias 1980 

Scotts A. Ge 

Used Geological Sufvey-e water-Resources investigations 
Open-File Report 80-1138, pp. 116 

An analytical olen 16 presented for a study of the effects of 
land-use changes on the magnitude and trequency of flooa-peat 
flows and on Sediftent cheracteristics of the Tue Fork itn 
RKentutctye Virginias and aest Virginia. The plan includes 
compilation anc analysis of aevatlatle Cata-s collection of new 
Geta on smalls Single lanc-use drainage creas for deterministic 
computer modelings and creation of 2 computer model of the Tug 
Fork basin for definition of cumulative land-use itmpacts. 
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Also presentec 18 & compilation cf the available hydrologic 
GCata and a description of related studies expected to provide 
information and data useful to the on-going work. ‘he data 
compilation includes: Hourly precipitation for selected days and 
annual maxi@um daily precipitation for nine sitesse annual manataum 
Streamflow rates and stages for three stream-gayging sitess hourly 
Gageheight and discharge rates for selected storms at four 
streae-aaging sitess flood profiless flood-frequency relationss 
anc other streamflose information. 


GROUND=-WATER RESOURCES OF ACCOMACA AND NORTHAMPTON COUNTIES, 
VIRGINIA 

SINNOTT» ALLEN? CHASEs Get TIBBITTISs JR 

U. Se GEOLOGICAL SURVEY. 

VIRGINIA DEP OF CONSERKV AND ECON DEVELUPs ODIV OF MINERAL 
RESOURCESs REP Pe 1968. 115 Pe 7 FIGe & PLATEs B TABs 25 REF. 

Journal Announcement: SWwRAUL201 

GROUNDWATER RESOURCES OF ACCOPACK AND NORTHAMPTON COUNTIESs 
IN THE VIRGINIA PART OF THE DELMARVA PENINSULA WERE STUDIED 
BY THE USGS AND THE VIRGINIA DIVISION OF MINERAL RESOURCES. MEAN 
ANNUAL TEMPERATURE 1s 58 DEG ANNO THE PRECIPITATION IS 463 IW, 
THIN SURFICIAL PLEISTOCENE SANDSs AND CLAYS ARE UNDERLAIN BY 
MIOCENE DEPOSITS eHICH SUPPLY MUST OF THE WATER FOR MUNICIPAL 
AND INDUSTRIAL USES. CHEMICAL CHAKACTER OF THE DEEPER wATER 
SUGGESTS WYORAULIC CONNECTION WITH THE ARTESIAN AQUIFERS EAST OF 
CHESAPEAKE GAY, DIVESTIC wATER is MAINLY FROM wELLS IN THE 
PLEISTOCENE DEPOSITS. LARGER WELLS ARE MAINLY IN MIOCENE 
AQUIFERS? ONE NEAR EXMORE YIELDED 766 GPM with 37 FT OF 
DRAWOOWNs AND ONE AT CAPE CHARLES YIELOS 665 GPM, THE WATE® IS 
GOO00s FODERATELY HAROs AND USUALLY LOw IN IRON AND FLUORIDE. 
DEEP MIOCENE WELLS YIELO WATER HIGH IN BICARBONATE AND FAIRLY 
HIGH IN CHLORIDE. wITHORAWAL IS WOT EXCESSIVE ANYWHERE AnD 


THe SUPPLY Is ADEUUATE FOR FORESEEAULE NEEDS. WELL 
DESCRIPTIONS s AGUIFERSs «ATER LEVELS, YIELOS-s AND CHEMICAL 
ANALYSES ARE TASULATEDO. MAPS» CROSS SECTIONS AND A 


STHATIGRAPHIC COLUMN SHO« wELL LOCATION, GLOLOGYs ANDO 
STRATIG@PAPHY. CKNAPP-USGS) 


Geohydrologic Reconnaissance of the Upper Potomac River basin 
Trainetes Frank Wer aNd watkhings Fe Aoe Iter 1975 
U.S. Geological Survey water Supply Paper 2035+ 68 po. 


Mineral resources of the Appalachian region 
UeS- Geological Survey and U.S. Sureau of Minesse 1968 
Uses. Geoloyical Survey Professional Maeper SANs 496 wp. 


water Resources Data for Viryintas published annually since 1975, 
beological Surveys Hichmondse VA. water Resources Div. 
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Avatlable from the National Technical Information Services 
Springfields VA 22161. 


water resources data for Virginia corsist of records of stages 
Gischargés and water quality of Streamss stages contentss and 
water quality of lakes and reservoirs, anc water levels and 
water quality of ground-water welis. These data represent that 
part of the National Water Data System collected by the U.S. 
Geological Survey @no cooperating Stete and Federal agencies in 
Virginia. CuUSGS) 


WATER RESOURCES INVESTIGATIONS IN VIEUINIAs 1969 

GEOLOGICAL SURVEYs WASHINGTONs OC. 

GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS FOLDERs 1 SWHEETs 
1969. & FIGs 1 MAP.s 

Journal Announcement: SWRAUS2! 

THE WATER RESOURCES STUDIES ANU INVESTIGATIONS OF THE U.S. 
GEOLOGICAL SURVEY IN VIRGINIA ARE SUMMARIZED. A SELECTED 
LIBLIOGRAPHY OF MATERIAL CONCERNING THE STATE IS INCLUDED. A 
LIST IS GIVEN OF STATE AND FEDERAL AGENCIES» COUNTIES. 
AND CITIES WHO COOPERATE IN DIFFERENT PARTS OF THE PROGRAM, THe 
HYDROLOGIC DATA NETWORK CONSISTS OF 173 PRIMARY, SECONDARY, AND 
WATER MANAGEMENT STREAMFLOW STATIONS? 66 GROUNDWATER ORSERVATION 
WELLS? AND 21 WATER GUALITY OBSERVING SITES. SPALL STATE 
MAPS SHOW PRINCIPAL SOURCES OF GROUNDWATER, DISCHARGE OF THE 
PRINCIPAL RIVERS» AVERAGE ANNUAL PRECIPITATIONs AND AVERAGE 
ANNUAL RUNOFF. A WMAP, SCALE 52. CMT TO THE INCHs SHOWS AY 
SYMBOLS-s NUMBERS-s AND COLORED OUTLINE THe HYDROLOGIC DATA 
NETWORK AND INVESTIGATIONS IN VIRGINIA IN JuLY 1969, 
(WOODARD-USGS) 


Ground-water resources of the Appalachian region 

eyficks Granvilles Ger 1966 

U.S. Geoloyical Survey Hyvrologic Investigations Atlas WA-295-6 
& sheets. 
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water Resources of the Guyandotte Fiver basing west Virginta. 

Baders 3. Sew Chishol@s J. Lee Bragage BR. Ler and Downse SS. Coe 
1980 

U.S. Geological Survey BGulletin 7, 


HMyagroloygic Deta for the Guyaendotte River Basins West Virginia. 

Bacders John S.e Chisholwmse, James Leer DOownss Sanford CC. and 
traggs Robert Ll. 

U.S. Geological Survey Besic Sata Report - 7. 


Ground-Water Hydrology of the Guwuyaerdotte River Basing west 
Virginie. 

Baders Je Se 

U.S. Geological Survey Atlases 1 Sheets 6 Illus. 5S Tabless 16 
Ret. 


water Resources of the Coal Riwer Basinsg West Virginia 

Baderes Je See Chishotlms J. Lee BOunse S$. Coe and Morris~ F. Die 
1976 

U.S. Geoloyicel Survey Bulletin no. 5. 


Stream Quality tn Appalachia as Related to Coal-Fine Orainages 
1965. (Buplicated see Alabama and Pennsylvania) 

Breseckers Js Enso and Georger Js Re 

U.S. Geological Survey Circular 526. 


Effects of deep and surface cust mining on the hydrologic 
environment of selected stream basins in southern West Virginia 

Borcherss Js wer Ehlkesr TT. Ace Mathestse Me. Vex and DOwntse Se. Cee 
1983 

U.S. Geological Survey water Resources Investigations Reports 
(In Preparation). 


Geology and Econo#ic fesources of the Ohio River Valley tn West 
Virginta. 

Caristonse Charles Ww. ard oraetts George O.s Jf. 

VeSs Geoldygical Survey 


Stress and Recovery of Aquatic Organises a8 Related 
to Highway Construction Along Turtle Creeks Boone Countys west 
Virginia 


Chishola@s J. Let BDOwNGe Se Ce 

Geological surveys Charlestons &V. Water Resources Ow. 

Avatiable from the Supt. Of BDOcuMEntEs POs Washingtone OFC 
20402 Price $1.60. Water=Supoly Paper 70554 1978. 40 pe 22 tige 
6 tate 9 ret.es 

Journal Announcement: SwhATTTS 
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During and after construction of Appalachian Corridor Gs 
@ divideds four-lane highway in West Virginias five benthic 
invertebrate samples were collected at each of four sites on 
Turtle Creeks ande for comparative purposess three samples 
were collected at each of two sites on Lick Creeks, an adjacent 
undisturbea stream. Diversity *ndexs generic counts and total 
cOut initially indicated severe depletion or destruction of the 
benthos of Turtle Creeks bute within 1 year after highway 
construction was completeds the benthic community of Turtle Creek 
was similar to that of Lick Creek. The greatest degradation 
occurred near the headwaters of fFurtle Creek because of 
erratic movement of sediment resulting from high streamflow 
velocity. Diversity indices ranged from 0 to 3.41 near the 
headwaters in the original channels but only from 0.94 to 2.42 
farther downstream in a freshly cut channel. The final 
samples from Turtle Creeks which were similar to those taken 
from Lick Creek at the same times had generic counts of 10 at the 
most upstream site end 16 near the mouth. A total of 147 
organisms was found near the headwaterss whereas a total of 668 
was found near the wmouth of the stream. The total number of 
organisms collected at each site was proportional to the 
Grainage area upstream from the site. As a result of tributary 
inflow from unaltered drainage areas and organism drifts 
rapic repopulation ang stabilization of the benthic 
community occurred. Channel relocations bank recontourings 
and reseeding also accelerated the recovery of the benthic 
community. (woodard-USGS) 


Records of wWellss Springss Chemical Analyses of Waters 
Giological Analyses of Waters and Standard Streamflow Data 
Summaries From the Upper New River Basin in West Virginia. 

Chisholms James Lose and Fryes Prentis M. 

U.S. Geoloyical Survey Basic Data Report No.4. 


Water Resources of the Upper New River Basins West Virginia 
Clarks William E.s Chisholms James Lee and Fryes Prentis v. 
U.S. Geological Suzvey River Basin Bulletin 4, 


West Viryinia’s Buffalo Creek Flood: A Study of the Hydrology 
anc Engineering Geology 

Daviess William E.s Baileys James Fie and Kellys Donovan Bb. 

U.S. Geological Survey Circular 667 


Water Resources of Kanawha Countys West Virginia 
Dolls Warwick Les Wilmoth, Benton Me. Jres Whetstones George WwW. 
U.S. Geological Survey Bulletin 20. 


A Flood Model for the Tug Fork Basins Kentuckys Virginias and 
West Virginia 

Doyles W. Harry Jree Curwickse Philip B.s4 and Flynns Kathleen M, 

U.S. Geological Survey wWater-Resources Investigations Report 
83-4014 
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Surface mining of coal in the United States increased from 406 
million tons to almost 800 millions tons from 1978 to 1979. In 
the coal-rich 14560-square-mile Tug Fork tasin located in 
Kentuckys Virginias and west Virginias there has been a 2,500 
percent increase since 195U in areas affected by surface-mining 
activities. 

This study used a rainfall-runoff model to determine if 
land-use changes associated with surface mining in the Tug Fork 
basin have affected basin streamflow characteristics. The model 
was calibrated and verified for two periodss one representing 
1980 land-use and ore representing 1950 land-use. Two 29-year 
synthetic daily streamflow time series representing the two 
land-use conditions were generated. Statistical tests performed 
on the two time series at 15 points in the basin showed no 
difference at the 0.01 percent confidence level at any of the 
locations. 

In additions analyses were mace to determine if future 
increases in surface-mining activities might affect basin 
Streamflow. One analysis showed that increasing mining in an 
upland watershed by as much as 200 percent had Little effect on 
streamflow in the intermediate area and no effect on streamflow 
at downstream locations along the Tug Fork. Even for a scenario 
where all areas disturbec by mining were assumed totally 
imperviouss the modeling process cemunstrated that the increase 
in mean-annual t-day high flows (for recurrence intervals of 2,4 
Se 104 254 S04 1004 and 200 years) was less than & percent at the 
basin outlet. 


Hydrology of Area 126 Eastern Coal Provinces West Virginia 

Ehikes TT. Asse Baders Jo Sav Puentes Celsose and Runners Ge. See 
198la 

U.S. Geological Survey Water-Resources Investigations Report 
81-902, 170 De 


Hydrology of Area 9s Eastern Coal Provinces West Virginia 

Ehlikes T. Awe Runners Ge. Sev and Downsse S$. Coe 19816 

U.S. Geological Survey Water-Resources Investigations Report 
81-803, 154 p. 


FLUVIAL SEDIMENT IN SALEM FORK WATERSHEDs WEST VIRGINIA 

FLINT, R. FF. 

GEOLOGICAL SURVEYs WASHINGTON,» d.C. GEOLOGICAL SURVEY 
WATER=SUPPLY PAPER 1798-Kse 1972. 29 Pe 9 FIGs 11 TABse 23 REFoe 

Journal Announcement: SwWRA0602 

SUSPENDED SEDIMENT DISCHARGED FROM THE 8. 32-SQUARE=-MILE SALEM 
FORK STUDY AREA IN HARRISON COUNTY, We VA.e AVERAGED 34500 
TONS PER YEAR OURING THE FIRST G4=YEAR PERIOD OF INVESTIGATION 
AND 14770 TONS’ PER YEAR DURING THE SECOND 4=-YEAR PERIOD. THE 
DIFFERENCE WAS ATTRIBUTED TO INCREASED FLOW CONTROL» 
EFFECTED BY THE COMPLETION OF DETENTION STRUCTURES AND OTHER 
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CONSERVATION MEASURES» THE ABSENCE OF APPRECIABLE 
SEDIMENT-PRODUCING CONSTRUCTION ACTIVITIESs AND A REDUCTION 
OF THE AMOUNTS OF RAINFALL AND RUNOFF DURING THE SECOND 4-YEAR 
PERIOD. PARTICLE=-SIZE DISTRIBUTION OF THE SUSPENDED SEDIMENT 
DISCHARGED FROM THE WATERSHED REMAINED UNCHANGED DURING THE TWO 
S-YEAR PERIODS. ALTHOUGH SAND AND SOME SILT WERE DEPOSITED 
IN UPSTREAM RESEZ VOIRSs SANDS AND OTHER SEDIMENTS WERE 
ENTRAINED IN THE FLOW BELOW THE RESERVOIRS. (CWOODARD-USGS) 


RECORDS OF WELLSs SPRINGSs AND TEST BORINGSs CHEMICAL ANALYSES 
OF WATER, SEDIMENT ANALYSES-s STANDARD STREAMFLOW DATA 
SUMMARIES» AND SELECTED DRILLERS* LOGS FROM THE LITTLE KANAWHA 
RIVER BASIN IN WEST VIRGINIA 

FRIELs Es Aes BAINe Ge. Le 

GEOLOGICAL SURVEYs CHARLESTONs We. VAw WATER RESOURCES DIV. 

GEOLOGICAL SURVEY BASIC DATA REPORT NO 26 1971. 76 Pe & FIGs 12 
TAB. 

Journal Announcement: SwWRAUSO9 

BASIC DATA ARE PRESENTED FOR THE WATER RESOURCES (SURFACE 
WATER AND GROUNDWATER) OF THE LITTLE KANAWHA RIVER BASIN IN WEST 
VIRGINIA, MOST OF THE BASIC DATA WERE OBTAINED DURING THE 
PERIOD 1966-1969. INCLUDED ARE SUMMARIES OF wWATER=-BEARING 


PROPERTIES OF THE PRINCIPAL ROCK UNITS UNDERLYING THE 
LITTLE KANAWHA BASINs LABORATORY AND FIELD CHEMICAL ANALYSES OF 
SURFACE-WATER SAMPLES» INSTANTANEOUS SUSPENDED SEDIMENT 
ANALYSES AT STREAM-GAGING STATIONSs STREAMFLOW RECORDS OF DAILY 
DISCHARGE FOR EACH STATION» AND WELL ORILLERS® LOGS. 
C(WOODARD-USGS) 


RECORDS OF WELLSs SPRINGSs AND STREAMS IN THE POTOMAC RIVER 
BASINse WEST VIRGINIA 

FRIELs Es Aese HOBBAs We. Ae JRF CHISHOLMse Je. Le 

GEOLOGICAL SURVEYs MORGANTOWNs We. VA. 

WEST VIRGINIA GEOLOGICAL AND ECONOMIC SURVEYs (MORGANTOWN) » 
BASIC DATA REPORT NO 34 1975. 96 Ps 3 FIGs 10 TABLe 

Journal Announcement: SWRAUIIS 

THIS BASIC DATA REPORT WAS COMPILED FROM WATER=-RESOURCES 
STUDIES OF THE POTOMAC RIVER BASIN IN WEST VIRGINIA. MOST OF THE 
BASIC DATA WERE USTAINED DURING THE PERIOD 1968-1971. THE 
STUDY IS A PART OF THE CONTINUING INVESTIGATION OF THE WATER 
RESOURCES OF THE RIVER BASINS OF WEST VIRGINIA BY THE UU. 5S. 
GEOLOGICAL SURVEYs CONDUCTED IN CCGOPERATION WITH THE WEST 
VIRGINIA GEOLOGICAL AND ECONOMIC SURVEY AND THE WEST VIRGINIA 
DEPARTMENT OF NATURAL RESOUCESs DIVISION OF WATER RESOURCES. 
OTHER INCLUDED DATA ARE FROM THE FILES OF THE Ue S$. GEOLOGICAL 
SURVEY OR FROM PREVIOUSLY PUBLISHED REPORTS. THE 10 TABLES OF 
DATA INCLUDE: (1) RECORDS OF WELLS AND SPRINGSs (2) CHEMICAL 
ANALYSES OF GROUNDWATER, (3) CHEMICAL ANALYSES OF SURFACE 
WATERs (4) FIELO CHEMICAL ANALYSES OF SURFACE WATER AT 
STREAM=GAGING STATIONS,» (S) LOW-FLOW MEASUREMENTS AND FIELD 
CHEMICAL ANALYSES OF SELECTED STREAMS AND SPRINGS,» (6) DAILY 
SPECIFIC CONDUCTANCE AND DISCHARGE OF DILLIONS RUN AT CAPON 
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BRIOGEs (7) PESTICIDE ANALYSES OF GROUNDWATER, (8) STANDARD 
SUMMARIES OF STREAMFLOW VATAs (9) DISCHARGE MEASUREMENTS 
AT PARTIAL“RECORD AND MISCELLANEOUS SITESs AND (10) SELECTED 
DRILLERS*® LOGS. (CwOODARD-USGS) 


Water Resources of the Monongahela River Gasin West Virginia 
Friels E. Aes Wilmoths 8B. Mie Warde P. Enso Warke Je We 
U.S. Geological Survey 


Hydrology of Area Ss Eastern Coat Provinces Pennsylvanias 
Marylands and West Virginias (duplicated see Pennsylvania). 

Herbs We Jes Shaws Le Cee browns OD. E. 

Geological Surveys Harrisburgs PA. water Resources Div. 

Geological Survey Open-File Report 81-538 (WRI)s September 
1981. 92 pe 60 Figs 22 Tabs 37 Refs Append.-s 

Journal Announcement: SWRA1511 


Investigation of Trends in Flooding in the Tug Fork Basin of 
Kentuckys Virginias and West Virginia 

Hirschs R. Met Scotts Ae Gee Wyants T. 

Geological Surveys Restons VA. Water Resources Div. 

Available from Supt. of DoOcuMentss GPOs Washingtonse OC 
204024 Prices $4.75. Water-Supply Paper 22034 1982. 37 pe 24 
Figs 16 Tabs 38 Refs 5S Append.s 

Journal Announcement: SWRA1601 

Statistical analysis indicates that the average size of 
annual flood peaks of the Tug Fork (West Virginia and 
Kentucky) has been increasing. Howevers additional statistical 
analysis does not indicate that flood levels exceeded 
typically once or twice a year in the period 1947-1979 are any 
more likely to be exceeded now than in 1967, Possible 
trends in stream-channel size are also investigated at 
three locations. No discernible trends in channel size are 
noted. Further statisticei analysis of the trend in the 
size of annual flood peeks shows that much of the annual 
variation is related to local rainfatt and to the 
*natural*® hydrologic response in @ relatively undisturbed 
subbasin. However, some statistical indication of trend 
persists after accounting for these natural factorss though it is 
of borderline statistical significance. This suggests the need 
for further study in the basin that may relate flood magnitudes 
to both rainfall and to land use. (USGS) 


Coal mines as a source of water for public supply in Upshur 
Countys West Virginia. 

Hobbas We Ace Jee 1983 

U.S. Geological Survey Open-File Reports (In Preparation). 


Ground-Water Hydrology of the Little Kanawha River Basins west 
Virginia 
Hobbase We. Ae Ife 
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U.S. Geological Survey Map wv-10. 


Effects of Underground Mining and Mine Collapse on the 
Hydrology of Selected Basins in West Virginia 

Hobbas William A. Jr. 

U.S. Geological Surveys Report of Investigation &1-33,4 84 pe. 
(Published in STOP format). 

The effects of underground mining and mine collapse on areal 
hydrology were detersined at one site where the mined bed of coal 
lies above major streamss and at two sites where the bed of coal 
lies below major streams. Subsidence cracks observed at land 
surface generally parallel predominant joint sets in the rocks. 
The mining and subsidence cracks increase hydraulic conductivity 
and interconnection of water-bearing rock unitss which in turn 
cause increased infiltration of precipitation and surface waters 
Gecreased evapotranspirations and higher base flows in some smail 
streams. Water levels in observation wells in mined areas 
fluctuate as much as 100 feet annually. Both gaining and losing 
streams are found in mined areas. Mine pumpage and drainage can 
cause diversion of water underground from one basin to another. 
Areal and single-well aquifer tests indicated that near-surface 
rocks have higher transmissivity in @ mine-subsided basin that in 
unmined basins. Increased infiltration and circulation through 
shallow subsurface rocks increases dissolved mineral loads in 
streamss as do treated and untreated contributions from mine 
pumpage ano drainage. Abandoned and flooded underground mines 
make good reservoirs because of their increased transmissivity 
and storage. Subsidence cracks were not detectable by thermal 
imagerys but sprinys and seeps were detectable. 


Water Resources of the Potomac River Basins West Virginia 

Hobba,s We A. jr? Friel, Ee. A? Chisholm, Je Le 

Geological Surveys Morgantowns WV. Water Resources Div. 

West Virginia Geological and Economic Survey River basin 
Bulletin 34 1977. 110 pe 48 tigse 3 platess 30 tabs 56 ref.s 

Journal Announcement: SWRA1214 

This report presents basic information and interpretations 
regarding the occurrences availabilitys and quality of the water 
resources of the Potomac River basin in West Virginia. The 
basin includes an area of 34464 square miles or about 15 percent 
of the Stete. The gresent population is 125-500. Considerable 
future increases in populations with increases in recreational 
and industrial expansions ere anticipated. Thusse a knowledge of 
the water resources is essential in proper planning for 
development. Virtually all water in the basin is derived 
from precipitation. Average annual precipitation is 38 inches 
per year: of this amount 25 inches is returned to the 


atmosphere by evapotranspirations 8 inches becomes 
ground-weter recharges and 5S inches becomes direct overland 
runoff. Average annual streamflow is 0.9 cubic feet per 


second per square mile. The carbonate rocks of Berkeley and 
Jefferson Counties are the best aquifers and may yield more 
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than 600 gallons per minute to individual wells tapping 
cavernous zones. The shale rocks of the central part are 
generally the poorest aquifers. The chemical quality of both 
surface water and ground water is very poor to excellents 
depending on location. (wWoodard-USGS) 


Abandoned Coal Mines in west Virginia as Sources of water 
Supplies. 

Lessings Peters and Hobbas William A. Jr. 

U.S. Geological Survey Circular Number C=-26 

Water from underground coal mines may not be the best source 
for every community’s water supplys but it could be considered 
and evaluated along with other possible sources. Water from coal 
mines may prove usefuls even if only @ backup public supplys to 
augment low-flow in streamss and possibly for agriculture or 
power plants. Considering the large quantities of mine water 
available throughout the States its potential benefits could be 
explored. It may prove to be an excellent inexpensive water 


supply. 


Hydrologic Data for the Coal River Basins West Virginia 

Morriss F. 0O.% Bacers Je Set Chisholmse Je Let Downse S. C. 

Geological Surveys Morgantowns WV. Water Resources Div. 

West Virginia Geological and Economic Survey Basic Data 
Report No. Ss 1976. 215 pe 11 tabes 

Journal Announcement: Sd#RA1222 

during 1973-19756 the U.S. Geological Survey collected 
hydrologic data to describe the character of the ground- and 
surface-water resources of the Coal Piver basin in southern 
west Virginia. Streamflow and chemicals physicals and 
biological data were collected at about 15 stream sites. 
Descriptive data were collected at about 450 weld sites and 
water samples from nearly 400 of them were analyzed for chemical 
and physical properties. The chemical composition of surface 
water at the time of low flow and moderate flow was 
determined for about 115 small streams. (Woodard-USGS) 


Hydrologic modeling in selected small watersheds in the coal 
areas of West Virginia. 

Puentes Cos and Atkinss J. Ter 1983. 

U.S. Geological Survey Water Resources Investigation Reports 
(In Preparation). 


Hydrology of Area 4 Eastern Coal Provinces Pennsylvanias Ohio-e 
and West Virginia 

Rothe DO. Kees Engelke, MB. de JF 

Geological Surveys Columsbuss OH, Water Resources Div. 

Geological Survey Open-File Report 81-345 (WRI)s Julys 1981. 
62 pe 41 Refs 3 Append.-s 
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Area & (one of the 26 hydrologic areas defining the 
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Eastern Coal Province) is located at the northern end of the 
Eastern Coal Province in eastern Ohios northern West Virginias 
and western Pennsylvania. It is pert of the upper Ohio River 
basins which includes the Beavers Mahonings and Shenango 
Rivers. The area is uncerlain by rocks of the Pottsville, 
Alleghenys Conemaughs Monongahela Groups (or formations) and 
Dunkard Group. Area & has a temperate climate with an annual 
average rainfall of 38 to 62 inches-s most of its area is 
covered by forest. The soils have a high erosion potential where 
the vegetation cover is removed. In response to Public Law 
95-87, 132 sites were added to the existing surface-water 
data-collection network in area 4&, At these added sites-s 
collected Gata includes aischarges water qualitys sediments 
and biology. The data ere available from computer storage 
through the National Water Data Fachange (NAWDEX) or the 
published annual wdater Resources Data reports for Ohios 
Pennsylvanias and West Virginia. Hydrologic problems related to 
mining are: (1) Erosion ana increased sedimentations ana (2) 
Gegradation of water quelity. Frosion and sedimentation 
are associated chiefly with surface mining, Sediment yields 
increase drastically when vegetation is removed from the 
highly erosive soils. Degradation of water quality can be caused 
by acid-mine drainage from underground and surface mining. wore 
than half the acid-mine drainage effluent in area 46 comes from 
underground mines. The rest seeps from abandoned surface mines. 
Usually in reclaimed surface mines the overburden is replaced in 
such a short tise after the coal is taken out that oxidation of 
acid-forming minerals, commonly pyrite or marcasites, is not 
complete or is neutralized by the buffering action of 
calcareous minerals in the soils. (USGS) 


FLOOD ON BUFFALO CREEK FROM SAUNDERS TO MANs WEST VIRGINIA 

RUNNER, G. S. 

GEOLOGICAL SURVEYs RESTONs VA. 

FOR SALE BY uS GEOL. SURVEYs RESTONs VA 22092 = PRICE 
$1.50 PER SET. HYOROLOGIC INVESTIGATIONS ATLAS HA=S47,4 1974, 2 
SHEETSs 33 FIGe & TABse 2 REFas 

Journal Announcement: SWRAO817 

ON FEBRUARY 264 19724 AT APPROXIMATELY 8 A.Me.e A COAL MINE 
REFUSE DAM COLLAPSED GN MIDDLE FORKs, A TRIBUTARY TO BUFFALO 
CREEKs WEST VIRGINIA. THIS I-SHEET WYDROLOGIC ATLAS REPORT 
DCCUMENTS THE HYORGLOGIC EVENTS ASSOCIATED wit T™E& BUFFALO 
CREEK OISASTER AS AN AIO IN PLANNING REMEDIAL MEASURES TO REDUCE 
POTENTIAL FLOOD HAZARDS FROM™ SIMILAR OAMS AND IMPOUNDPENTS. 
THIS MOST DESTRUCTIVE FLOOD IN WEST VIRGINIATS HISTORY SWEPT 
THROUGH 15.35 MILES OF THE GUFFALO CREEK VALLEY AT AN AVERAGE 
SPEED OF 7 FEET PER SECOND (5 MILES PER HOUR) AND REACHED 
THE TOWN OF MAN AT THE MOUTH OF BUFFALO CREEK AROUND 117 A.M, THE 
TRAVEL TIME FOR THE 135.5 MILES WAS ABOUT 3 HOURS. OURING THE 
S-HOUR CASCADE DOWN THE VALLEY AT LEAST 178 LIVES WERE LOSTs $00 
HOMES WERE DESTROYEDs 4,00U PEOPLE WERE LEFT HOMELESSs PROPERTY 
DAMAGE EXCEEDED $50 MILLION AND HIGHWAY OAMAGE EXCEEDED $15 
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MILLION. (KNAPP-USGS) 


West Virginia Department of Highways Research Project 16 
"Runoff Studies on Small Orainage Areas” (Technique for 
Estimating Magnitude and Frequency of Floods in West Virginia) 

Runners Ge. Se 

U.S. Geological Survey 

A technique is presented for estimating the magnitude and 
frequency of floods on unregulateds virtually natural streams in 
West Virginie. Multiple-regression techniques were used to 
develop relations tetween dependent variabless flood peakss and 
independent variables drainage areas. Data collected at 170 
stream-gaging sites were used in the analyses. 

Analyses of all residuals errors indicated that the best 
estimate of flood peaks could be made by dividing the state into 
three regions. 

Peak discharges can be estimated for drainage areas from about 
0.3 square wile up to 2000 square miles. Graphs are provided to 
estimate the flood pesk having recurrence intervats of 24 Se 104 
25e $0 1004 and $00 years and drainage areas between 1 and 1000 
squere miles. for drainage areas less than 1 and greater than 
12-000 square miles peak flows can be estimated using equations 
listed on each graph. 


Ground-Water Hydrology of the Upper New River Basins west 
Virginia - 

Shultz R. A. 

U.S. Geological Survey 

This atles report describes the ground-water resources of the 
upper New River basin in West Virginia based on three earlier 
reports on the hydrology of the same basin. The basin drains 
2-570 square miles in southeastern West Virginia and extends from 
the northernmost edge of Pocahontas County to the southwest edge 
of Mercer County. Precipitation is the principal source of 
ground-water recharges averaging close to 40 inches basinwide and 
ranging from more than 44 inches in the northwestern part to less 
than 36 inches in the southeastern part. The yield of wells 
renges from 0.5 to $00 gatlons per minute and varies with 
topographic locations geologic structures and geologic unit. 
Hilltop wetls and a few hillside wells may fail to supply enough 
water for domestic use. Wells in valleys generally yield the 
greatest amounts of water. The chemical quality of the ground 
water ranges widelys but is generally good for most uses. In 
placess it is subject to problems resulting from excessive 
concentrations of hardnesss irons and manganese, 


Quality of Surface Water in the Coal-Mining Areas of Western 
Maryland and Adjecent Areas of Pennsylvania and West Virginia 
from April 1979 to June 19804 (duplicated see Maryland). 

Staubitz- We We 

Geological Surveys Towsons MD. Water Resources Div. 
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Available from OFSSs USGS Box 254254 Fec. (Ctr. Denvers co 
80225. Paper copy $13.75+ Microfiche $3.50. Geological Survey 
Gpen-File Report 81-8124 Auguste 1981. 103 pe 1 Fige 6 Tabs 7 
Ret.e 
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Hydrologic Data for the Elk River Basins West Virginia 

Tarvers George R.s Ocwnsse Sanford Ce Chisholms james Los and 
Frye Prentis M. 

U.S. Geological Survey Basic Data Report Number 6 


GENHKYOROLOGIC RECONNAISSANCE OF THE UPPER POTOMAC KIVER BASIN 

TRAINERs F. Wet WATKINSs FL. Aw JR 

GEOLOGICAL SURVEYs RESTONs VA. 

AVAILABLE FROM SUPT OF DOCUMENTSs GPOs WASHINGTONs OC 20602, 
PRICE $1.95. WATER=-SUPPLY PAPER 20354 1975. 68 Pe 16 FIGs 1 
PLATEs 10 TAGs S33 REF. e 
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THE UPPER POTOMAC RIVER BASINe IN THE CENTRAL APPALACHIAN 
REGION IN PENNSYLVANIAs MARYLANDs VIRGINIAs AND WEST VIRGINIAs 
IS A HUMID TEMPERATE REGION OF DIVERSE FRACTURED ROCKS. THREE 
GEOHYDROLOGIC TERRAWESs WHICH UNDERLIE LARGE PARTS OF THE BASIN,s 
ARE DESCRIBED IN TERMS OF THEIR AQUIFER CHARACTERISTICS AND OF 
THE MAGNITUDE AND DURATION GF THEIR BASE RUNOFF: (1) FRACTURED 
ROCK HAVING A THIN REGOLITHse (2) FRACTURED ROCK HAVING A THICK 
REGOLITHs AND (3) CARBONATE ROCK, CRYSTALLINE ROCK IN THE 
MOUNTAINOUS PART OF THE BLUE RIOGE PROVINCE AND SHALE WITH 
TIGHT SANDSTONE IN THE FOLDED APPALACHIANS ARE COVERED WITH THIN 
REGOLITH. WATER IS STORED IN AND MOVES THROUGH FAIRLY 
UNMODIFIED FRACTURES. AVERAGE TRANSMISSIVITY (T) is 
ESTIMATED TO BE€ 150 $@ FEET PER DAYes AND AVERAGE STORAGE 
COEFFICIENT (S$)4 *.005. CRYSTALLINE AND SEDIMENTARY ROCKS IW 
THE PIEDRONT PROVINCE AND IN THE LOWLAND PART OF THE BLUE 
RIDGE PROVINCE ARE COVERED WITH THICK REGOLITH. ESTIMATED 
AVERAGE VALUES FOR AQUIFER CHARACTERISTICS AR Te 200 SQ FEET PER 
DAYs AND Se 0.01 ~ CARBOWATE ROCK, IN WHICH FRACTURES HAVE 
BEEN WIDENED SELECTIVELY BY SOLUTIONs ESPECIALLY NEAR STREAMS+ 
HAS ESTIMATED AVERAGE AQUIFER CHARACTERISTICS oF Te $00 
$@ FEET PER DAYs ANDO Ss 0.03-0.04. THIS ROCK IS THE MOST 
EFFECTIVE IN THE BASIN IN TERMS OF WATER SUPPLY AND BASE 
RUNOFF. ACIOIC MINE -ORAINAGE WATERs LOCAL HIGHLY 
MINERALIZED GROUNDWATER, AND THE wWIGH WITRATE CONTENT oF 
GROUNDWATER in SOME AREAS WOULD PROBABLY HAVE LITTLE 
ADVERSE AFFECT ON THE USE OF GROUNDWATER FOR LOW-FLOW 
AUGMENTATION. (WOODARO-USGS) 


GROUND-WATER HYODRCLOGY OF THE MONOGAHELA RIVER BASIN IN WEST 
VIRGINIA 

WARDs PORTER EF WILMOTHs WENTON #, 

US GEOLOGICAL SURVEY. 

WEST VIRGINIA GEOL AND ECON SURVs RIVER BASIN BULL te Sh Pe 
1968. 22 FiGse 6 TABse 38 REF.+ 
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ADEQUATE SUPPLIES OF GROUAOWATER ARE AVAILABLE IW THE 
MONOGAHELA BASIN TO MEET PRESENT AND FUTURE REQUIREMENTS. 
THE BES! SOURCES ARE wELLS IN BEDROCKse PARTICULARLY IN 
SANDSTONE. THE MOST FAVORABLE AREAS ARE UNDERLAIN BY ROCKS OF 
THE POTTSVILLE GROUP, ALLEGHENY GROUP, GREENGRIER LIMESTONE, 
AND THE POCONO FORMATION. YIELOS OF S$O-350 GPM ARE COMMON IN 
MOST AREAS. THE DUNKARD GROUP YIELOS ONLY ABOUT 21 GPR? 
DEVELOPMENT OF WATER SUPPLIES IN ITS OUTCRGP AREA [5 OLFFICULTs 
REQUIRING INTENSIVE INVESTIGATION AND TEST DRILLING. 
ALLUVIUS Is 100 THIN AND AREALLY RESTRICTED FOR CLARGE 
GROUNDWATER DEVELOPMENT. WATER QUALITY IS GENERALLY GOJ0- wITH 
HIGH IRONs HARONESS- ANO HYDROGEN SULFIDE CONCENTRATION IN A 
FEW PLACES, SOME SALTY WATER IS FOUND BELOW 100-300 FT IN THE 
WESTERN PART oF THE BASIN, SOME OILFIELD, MUNICIPAL, 
HOUSEHOLD. AND CHEMICAL FOLLUTION OCCURS IN A FEW AREAS. 
COAL-MINE ACIO POLLUTION HAS A SMALL EFFECT GENERALLYs BUT IW 
SOME POPULATED AREAS IT IS A DIFFICULT PROBLEM. ODOESCRIPTIONS OF 
GEOLOGIC UNITS AND THEIR WATER-BEARING PROPERTIES ARE TABULATED. 
GEOLOGYs WATER POTEWTIAL +s ANO WATER QUALITY ARE SHOWN BY MAPS. 
(KNAPP-USGS) 


Techniques for estimating streamflow characteristics in the 
eastern and interior coal provinces 

Wetzel,» Kim Les and Bettancorffs James Mer 1982 

U.S. Geological Survey Waeter-Supply Paper. 


water Resources Data for west Virginias Water Year 1980. 
Appendix - Coal Areas 

Geological Surveys Charlestons WV. Water Resources Div. 

Available from the WNational Technical Information Services 
Springfields VA 22151 as PBE2-1596744 Price codes: All in paper 
copys A0l in microfiche. Geological Survey wWater-Data Report 
WV-BO-As Octobers 1981. 228 wpe 9 Fige & Tab.e 

Journal Announcement: SWRA1510 

Water resources data for the 1980 water year for coat 
regions of west Virginia consist of discharge and water-quality 
records collected during two sampling periods at 369 sites. 
Also included are sediment data from 26 sites. Data were 
collected as a pert of the stateside Coal Hydrology 
project. (usGs) 


Water Resources Data for West Virgintas Water Year 1979, 
Appendix ~- Coal Areas 

Geological Surveys Charlestons WV. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 a8 PuB2-154529" Price codes: 413 in paper 
copys AO’ in microfiche. Geological Survey Water-Ddata Report 
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WV-79-Ase November, 1980. 287 pe 15 Fige 8 Tab. 
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Water resources data for the 1979 water year for coal 
regions of West Virginia consist of records of discharge and 
water quality of streamss wells-s aines- anc abandoned sine 
shafts; and water tevets in wells and abandoned mine shafts. 
Section one consists of data obtained for the statewide 
Coal Hydrology Fonitoring Project and includes discharge and 
water-quality data coilected during two sampling periods at 
361 cites. Section two consisis of data obtained for the 
Mining Effects Research Project in five smalt basins in 
southwestern west Virginia during the period February 1976 
to January 1980 and includes records of water quality for 53 
streem saepling sitess $2 welt sampling sites 31 
mine-discharge sampling sites-s and 2 mine-shatft sampling 
sites; and water levels in 6 wells ard 2 mine shafts. (USGS) 


water Resources Data for West Virginias published annually 
since 1975 

Geological Surveys Charlestons WV. Water Resources Div. 

Availatte from the National Technical Information Services 
Springficids VA 22161. 

Water resources data for West Virginia consist of records of 
stages discharges and water quality of streams and springs: 
stage end contents of lakes and reservoirs? and water levels in 
wells. These data represent that part of the National Water Data 
System operated by the U.S. Geological Survey and cooperating 
State and Federal ayencies in West Virginia. (uSGS) 
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Present and Potential Sedisent Yields in the Yaepa River Basine 
Colorado and Wyomings (Ouplicated see Colorado). 

Andrews E. do. 

Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the National Techrical Information Services 
Springfield, WA 22161 as PB-292 6774 Price codes: AOS in paper 
copys A0Ol in emicrofiche. Geological Survey Water-Resources 
Investigations 78-105 DOecember 1978 33 p+ 10 fige 4 tabs 32 
ret. 
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Mining and alluvial valley floors 
Armentrouts Ge. Weer Jfee 1978 
Star-Tribunes Caspers Wyomings Feoruary 234 1978 


Ground-Water Levels in Wyomings 1974 

Ballances Wilbur CC. and Freudenthals Pamela 6B. 

Geological Surveys Wyomings Water Resources Div. 

Unnuebered Open-File Reports 1975 

Ground-water tlevels ere seasured periodicaily throughout 
Wyoming in en observetion-well network by the U.S. Geological 
Survey in cooperation with the Wyoming State Engineer and the 
city of Cheyenne. Water-level measurements provide information 
on the status of the ground-water supply and facilitate 
preciction of trends in water lLevelss which indicate change in 
ground-water storage. CGuring 19744 ahout 1-500 measurements vere 
made. Wet water-level changes were coaputeds using about 235 
eeasurements made during the first & months of 1974 and 1975. 
Tables of well historys highest and towest water tlevelss net 
changess and hydrographs for most wells are included in this 
report. 


Ground-Water Levels in Wyosings 1975 

Ballances Wilbur CC. and Freudenthale Pamela 6B. 

Geological Surveys Wyomings Water Sesources Div. 

Open-File Report 76-S$98s 19764 173 Ps 21 Illus... & Ref. 

Ground-water levels are seasured pertodically in a network of 
about 260 observation wells in Wyoming to record changes in 
yround-water storage. The areas of water-level observation are 
eostly where ground water is used in large quantities for 
irrigation or eunicipel purposes. This report conteins saps 
showing location of observation wells and water-level changes 
from 1975 to 1976. Well historys highest and lowest water 
levelss and hydrographs for most wells are also included in this 
report. 
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Ground-Water Levels in wWyomings 1976 

Ballances Wilbur C.2 and treudenthals Pawelsa B. 

beclogical Surveys dyosings water Resources Div. 

Open-File Report 77-6864 1977. 

Groundc-water levels are seasured pertodicaily in a network of 
about 280 observation welis in wyoming to record changes in 
ground-water storage. The ereas of water-level observation are 
mostly where ground weter is used in targe quantities tor 
irrigation or aunicipel purposes. This report contains saps 
showing tocation of observation wells and water-level changes 
froe 1976 to 1977, Well historys highest and lowest water 
levelss and hydrographs for most welis are aiso included in this 
report. 


Geology and ground-water resources of the Rawlins areas Carbon 
Countys Wyosing 

Berrys 0. Wer 1960 

U.S. Geological Survey Water-Supply Paper 1458+ 74 p. 


Reconnaissance of the geology and ground-water resources of the 
Cokeville areas Lincoln Countys HWyosing 

Berrys 0. Wee 1955 

U.S. Geological Survey Open-File Report. 


Geologic sep and coal sections of the Pats Bottoe quedrangles 
Carbon countys Wyosing 

Blanchards Le Fer and Comstocks BM. Cor 1980 

U.S. Geological Survey Open-File Report B80-52- 2 sheetss scale 
1:24,000. 


WATER-QUALITY OATA FOR THE FLAMING GORGE RESERVOIR AREAs 
UTAH AND WYOMINGs 1969-72 

BOLKEs E. Le? WADDELL s K. a. 

GEOLOGICAL SURVEYs SALT LAKE CATYs UTAH. 

GEOLOGICAL SURVEY OPEN-FILE REPORT <(OUPLICATESD AS UTAH 
BASIC=“DATA RELEASE NO 24)6 1972. $0 Pe 1 FIGs 6 TABse 7 REF.@ 
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SAMPLES FOR CHEMICAL QUALITY AWALYSIS WERE COLLECTED FROM 
FLAMING GORGE RESEZVOIR IN UTAN AND WYOMING BETWEEN OCTOBER 1970 
ANO SEPTEMBER 1972 AT 17 SITES. CHEMICAL AND PHYSICAL DATA WERE 
MEASURED In SITU AT 34 SITES. THE CHEMICAL-“QUALITY OATA FOR THE 
1969+71 WATER YEARS FOR STREAMS FLOWING INTO AND OUT oF THE 
RESERVOIR ALSO ARE TABULATED. THE SAMPLING STATIONS FOR THESE 
STREAMS ARE GREEN RIVER WEAR GREEN RIVERs wYO.e BLACKS FORK 
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WEAR LITTLE AMERICAs WYO. HENRYS FORK AT LINWOODs UTAHs, AND 
GREEN RIVER NEAR GREENDALEs UTAH. If ADDITION TO THE 
GEOLOGICAL SURVEY STATION IDENTIFICATION NUMBER, EACH 
STREAM SITE WAS GEEN ASSIGNED A LETTER TO IDENTIFY ITS POSITION 
OW A MAP. CWOODARD-USGS) 


Geohydrologic reconnaissance and seasuresent of perennial 
streaess crossing outcrops of the Madison Lisestones northeastern 
Wyomings 1976 

Boners F. Coe Lowryse Me Enver Linesse Ge Coe and Powells J. Env 
1976 

U.S. Geological Survey Open-File Reoort 75-6144 63 0. 


Prelisinary digital eodelt of the riaeree aquifer inthe 
Sweetwater Kiver besins central Wyosing 

Borcherts W. Boe 1977 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 77-1u7. 


Geology and ground-water resources of the Upper Niobrara River 
Basins WNebraskas and wyosing with a section on Chemical quality 
of the ground water by F. H. Rainwater 

Bradleys Edwards 1956 

U.S. Geological Survey Water-Supply Paper 13568. 


Correlation of peleostructure and sedisent deposition inthe 
Madison Limestone and associated rocks in parts of Montaras North 
Pakotas South Dakotas Wyomings and Nebraske 

Browns OO. Lee Blankennagels 8. Kee Maclarye Le Mer ana 
Prtersons J. Ace 19862 

U.S. Geological Survey Open-File Report 82-906- 34 oc. 


Hydrogeslogic features of the alluvial deposits in the Nowood 
River dratnage areas Bighorn Basins Wyoming 

Cooley-s RM. Eno Ond Heads We Jee 1979 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 79-1291. 


HyGrologic features of the elluvial deposits in the Owl Creek 
valleys Bighorn Basins Vyosing 

Cooleys BM. Ene and Heads We Jae 1979 

U.S. Geological Survey Waeter-Resources Open-File Report 
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Analysis of Runoff from Small Drainage Basins in Wyoming 

Craigs Gordon S.se Jr.ese and Ranklse James G. 

Geological Surveys Wyomings Geological Survey Water-Supply 
Paper 20564 19774 113 Ps 31 Itllustrationss 15 Tabless 246 Ref. 

A reinfall-runoff model was used to synthesize long-term 
records of runoff volume and peak discharge from long-term 
records (73 years) of rainfall end evaporation. The long-term 
data was transferred from a base stations Cheyennes Wyomings to 
13 other weather stations in Wyoming. Volume and peak discharge 
frequencies were developed for the intermontane areas on 22 
Grainage basins smaller than 11 square miles relative to rainfall 
at the nearest weather station. Runoff volumes and peak 
discharges were related to basin parameters with a high degree of 
correlation. Flood volumes were related to drainage areas 
maximum relief and basin slope. Flood peaks were related to 
drainage areas maximum reliefs basin slopes and channel slope. 
Recurrence intervals considered were 2s Se 104 256 S50 and 100 
years. 

A dimensionless Aydrograph was developed to define the 
characteristic shape of flood hydrographs to be expected from 
small drainage basins in Wyoming. The method requires a peak 
discharge in cubic feet per second and a volume in acre-feet to 
produce a synthetic hydrograph. Some selectivity was used in the 
development to avoid multipeak events or unusually shaped 
hydrographs. 

An investigation of storage behing a highway embankment with a 
culvert to allow outflows has shown that the single fast-rising 
peak is most importent in culvert design. Single peaks cause 
higher water elevations behind embankments than do multipeak 
events of the same magnitude and volume. The study was limited 
to simple box culverts with inlet control. 


GROUND-WATER RESOURCES OF NATRONA COUNTRYs WYOMING 

CRISTs Me Aes LOWRYs M. E. 

GEOLOGICAL SURVEY,s WASHINGTON, D.C. GEOLOGICAL SURVEY 
WATER=SUPPLY PAPER 18974 1972. 92 Ps 21 FIGs 3 PLATEs 4& TABs 44 
REF. ¢ 
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THE GENERAL OCCURRENCEs CHEMICAL QUALITYs AND AVAILABILITY OF 
GROUNDWATER IN NATRONA COUNTYs WYOMINGse ARE DESCRIBED. SPECIAL 
ATTENTION IS GIVEN TO LDENTIFYING THE CHEMICAL SUITABILITY OF 
GROUNDWATER FOR DOMESTICs LIVESTOCKs INDUSTRIAL» MUNICIPALs 
AND IRRIGATION USE. MORE THAN 30 GEOLOGIC FORMATIONS ARE EXPOSED 
IN THE COUNTY» 28 OF WHICH ARE KNOWN TO YIELO WATER TO WELLS AND 
SPRINGS. THE MADISON LIMESTONE OF MISSISSIPPIAN AGE ANO THE 
TENSLEEP SANOSTONE AND THE CASPER FORMATION OF PENNSYLVANIAN 
AND PERMIAN AGE SUPPLY THE LARGEST YIELOS TO WELLS AND SPRINGS. 
IN THE NORTHEASTERN PART OF THE COUNTYs FLOW FROM EACH OF 
THREE WELLS IN THE MADISON IS MORE THAN 4,000 GPM, EACH OF THREE 
WELLS IN THE TENSLEEP IN THE SAME AREA FLOWS MORE THAN 400 GPM, 
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YIELOS OF SPRINGS IN THE CASPER FORMATION NEAR CASPER MOUNTAIN 
RANGE FROM ABOUT 1.0 TO 17 CUBIC FEET PER SECOND. GROUNDWATER 
FROM NEAR THE OUTCROP OF ALL THESE FORMATIONS USUALLY CONTAINS 
LESS THAN SOO SEVERAL TYPES OF WATER WERE FOUND IN THIS UNIT 
INCLUDIWG SODIUM SULFATE» CALCIUM SODIUM SULFATE, CALCIUM 
SULFATEs SODIUM CALCIUM SULFATE, SODIUM CHLORIDEs AND CALCIUM™ 
BICARBONATE. (WOODARD-USGS) 


Hydrology of Stock-Water Reservoirs in Upper Cheyenne River 
Basin 

Culler, R. C. 

Geological Surveys Cheyennes Wyo. Water-Supply Paper 1531 

The objective of this investigation was to determine the effect 
on runoff of the many stock reservoirs in the Cheyenne River 
basin above Angostura Dam. As a first step it was necessary to 
Getermines within reasonable Limits of accuracys the number of 
reservoirs in the basins the storage capacitys the drainage areas 
and the water loss from each. A sampling method was adopted 
because the size of the basins 9100 square miless prohibited 
examination of alt reservoirs within the drainage area. 
Forty-nine sample areas of 9 square miles each were selected as a 
S-percent sample of the 955 complete quarter townships within the 
basin above Angostura Dam. All reservoirs located within the 
sample quarter townships were surveyed. 

The 49 sample areas contain 466 operating reservoirs with an 
aggregate storage capacity of 2618 acre-feet and an aggregate 
Grainage area of 222 square miles. Applying the findings of the 
sampling to the area as a wholes it was estimated that the basin 
contained 94520 reservoirs with an aggregate storage capacity of 
522360 acre-feet and an aggregate drainage area of 42440 square 
miles. In addition there are 16 reservoirs in the basin having 
capacities in excess of 230 acre-feet. The aggregate total 
capacity of these reservoirs is 82035 acre-feet. 

A network of observation reservoirs was operated during the 
four runoff seasons from 1951 to 1954, The number of reservoirs 
observed ranged from 48 to 57 and produced a total of 212 
station-years of record. A complete record for each observation 
reservoir is included in this report. 

An analysis of the observation-reservoir records permitted the 
computation of volune of annual inflow to reservoirs in all parts 
of the basins volume of inflow retained by reservoirss and volume 
of retained inflow depleted by evaporation and seepage. Complete 
computations were made of one each of the two types of runoff 
producing stormss typical of the Cheyenne River basin. 

Water retained by reservoirs is subjected to two major types of 
Gepletion-evaporation and seepage. Water evaporated from the 
water surface constitutes a complete loss chargeable against the 
reservoirs: buts because seepage may contribute in some degree 
to ground-water recharges reservoir loss from this source may in 
pert be recovered, The collected data permitted a fairly 
comprehensive analysis of the variations of runoff and storage 
within the basin. Based on this analysiss estimates of losses 
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chargeable to the reservoirs range from 19,000 acre-feet in a dry 
year to a maximum of 80-000 acre-feet in a very wet year. 
Discharge from the basin ranges from 50-900 to 180-000 acre-feet. 


Geology and mineral resources of the Laramie Basins Wyoming 
Dartons N. Hes and Siebenthals, C. Es 1909 
U.S. Geological Survey Bulletin 3644 81 p. 


water demands for expanding energy development 
Davisse Ge Hes and WoGds Le A. 1974 
U.S. Geological Survey Circular 7034 14 p. 


Predicting effects of coal development on surface-water 
salinitys Green River Basins Wyoming 

DeLonge L. Les 1978 

Abstracts Annual Meeting AGUs San Francisco December 4-84 1978 


An Analysis of Salinity in Streams of the Green River Basins 
wyoming 

DeLonge L. Le 

Geological Surveys Cheyennes WY. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB-275 728% Price codes: 403 in paper 
copys A0Q1l in microfiche. waeter-Resources Investigations 77-103, 
September 1977, 32 pe 18 figs 4 tabs 6 refer 

Journal Announcement: SWRA1112 

Dissolved-solids concentrations and loads can be estimated for 
streamflow records using a regression model derived from 
chemical analyses of monthly samples. The model takes seasonal 
effects into account by the inclusion of siaple-harmonic time 
functions. Monthly mean daissolved-solids loads simulated for 
a@ 6-year period at U.S. Geological Survey water-quality 
stations in the Green River basin of Wyoming agree 
closely with corresponding loads estimated from daily 
specific-conductance records. In @ demonstration of uses of the 
models an average yain of 114000 tons of dissolved solids 
per year was estimated for a 6-year period in a 70-mile reach of 
the Green River from Fontenelle Reservoir to the town of 
Green Rivers including the lower 30-mile reach of the 
Big Sandy River, (wWoodard-USGS) 


Predicting effects of coat development on surface-water 
salinitys Green River Basins Wyoming 

DeLonge Le Les 1979 

University of Wyomings Wyoming Nining Hydrology Seminars 
Laramie Wyomings April 19-204 1979 
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Middle and upper Tertiary rocks of southeastern Wyoming and 
adjoining areass jigs short Papers in the geologic and hydrologic 
sciencess Article 209 

Densons N. Mes and Bergendahls M. Hes 1961 

U.S. Geological Survey Professional Paper 424-Cse p. C168. 


Map of the Wyodak-Anderson coal bed in the Gillette areas 
Camptell Countys Wyoming 

Densonse N. Mes and Keefers We Reve 1976 

U.S. Geological Survey Miscellaneous Investigations Map 
1-848-0D. 


Coal resources of the Gillette areas Wyoming 
Densons N. Mose Keefers We Reve and Horns Ge. Hes 1973 
U.S. Geological Survey Miscellaneous Investigations MapI-848-C. 


Geology and coat and oil resources of the Hanna and Carbon 
Basinss Carbon Countys Wyoming 

Dobbinse C. Ens Bowens Co. Fee and HoctSs He. Wer 19298 

U.S. Geological Survey Bulletin 804, 88 p. 


Geology of the Rock Creek oil field and adjacent areass Carbon 
and Albany Countiess Wyoming 

Dobbins CC. Eur HOOtSs He. Wee Danes Co Her and Hancocks E. Tee 
19296 

U.S. Geological Survey Bulletin 806-0 p. 131-153. 


Verification of Step-backwater Computations on Ephemeral 
Streams in Northeastern Wyoming. 

Oruses Stanley A. 

Geological Surveys Wyomings 1979+ Water Supply Paper 21994 29 
Pe 13 Illus. 1 Ref. 

Step-backwater coaputations were verified by subsequent 
discharge measurements at three ephemeral streamflow stations in 
northeastern Wyoming. The standard step-backwater method for 
gradually varieds subcritical flow was used in computing the 
water-sur face profiles and stage-discharge ratings. 
Step-backwater computations were made at selected intervals froa 
1 through 1-000 cubic feet per second on Lodgepole Creeks through 
150 cubic feet per second on Raven Creeks and through 600 cubic 
feet per second on Sand Creek. Stage-discharge rating curves and 
discharge measurements are illustrated for the three sitess with 
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lines of 15-percent departure from the rating curves drawn to 
measure accuracy of the results. All discharge measurements 
showed departures of less than 15 percent at the high end of the 
rating curves. 


Base Flow and Chemical Quality of Streams in the Northern Great 
Plains Areas Montana and Wyomings 1977-78. 

Druses Stanley A.s Dodger Kent As and Hotchkisss W. R. 

Geological Survey #R1-81-692. 

Base-flow discharge and chemical-quality seasuremsents were sade 
at 233 selected sites on streams during October-Noveaber 1977, 
August-September 1978+ and October 1978 to provide data on the 
interaction between surface-water and ground-water systeas in the 
northern Great Plains area of Montana and Wyoming. The tabulated 
data provide an areaily broad data base of con-current base-flow 
conditions. 

Streaaflow gains or losses were computed for streams reaches not 
significantly affected by irrigation. On October 172 19784 the 
change in flow of the upper Powder River between Sussex and 
Arvadas Wyomings was @ loss of 14 cubic feet per second. On the 
same dates the change in flow of the lower Powder River between 
Arvadas Wyomings and Moorheads Montanas was @ gain of 6 cubic 
feet per second. Except for <August- Septesber 1978. major 
subbasins showed Little significant differences in water 
discharges chemical cheracters or dissolved-solids 
concentrations. 


Effects of Coal Mine Subsidence in the Sheridans Wyomings Area 

Dunrudse C. Richards and Osterwalds Frank WwW. 

U.S. Geological Survey Professional Paper 1164. 

Analyses of the surface effects of past underground coal sining 
in the Sheridans Wyomings area suggest that underground sining of 
strippable coal deposits may damage the environment sore over 
long periods of time than would sodern surface sinings provided 
proper restoration procedures are followed after surface mining. 
Subsidence depressions and pits are a continuing hazard to the 
environsent and to man's activities in the Sheridans Wyo.s area 
above abandoned underground sines in weak overburden tess than 
about 60 m thick and where the overburden is less than about 
10-15 times the thickness of coal sined. In additions fires 
commonly start by spontaneous ignition when water and air enter 
the abandoned aine workings via subsidence cracks and pits. The 
fires can then spread to unmined coset as they create sore 
cavitiess sore subsidences and more cracks and pits through which 
air can circulete. 

In modern surface sining operetions the total tand surface 
underlain oy minaeble coal is removed to expose the coal. The 
coal is removede the overburden and topsoil are replaceds and the 
land is regraceo and revegetated. The lands although disturbeds 
can be amore ly restored and put back into use than can land 
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underlain by abandoned underground sine workings tn areas where 
the overburden is less than about 60 @ thick or less than about 
10-15 times the thickness of coal mined. The resource recovery 
of modern surface mining commonly 1s auch greater than that of 
underground mining procedures. Although present-day underground 
mining technology is advanced as compared to that of 25-80 years 
ag0. subsidence resulting from underground sining of thick coal 
beds beneath overdurden tess than about 60 @ thick can stilt 
cause greater damage to surface drainages ground waters and 
vegetation than can properly designed surface mining operations. 

ihis report discusses (1) the geology and surface and 
underground effects of former large-scale underground coal mining 
in a@ SO-square kilometers area 5-20 km north of Sheridans Wyo. 
(2) a ground and aerial reconnaissance study of a S-square 
kilometers coat aining area 8-10 ka west of Sheridans and (3) 
some environmental consequences and problems caused by coal 
mining. 


The Biology of Sait Welts Creek and Its Tributaries, 
Southwestern Wyoming 

Engelkes BM. Je Jf 

Geological Surveys Cheyennes WY. Water Resources Div. 

Aveilable from the National Technical Information Services 
Springfielas WA 22161 as PUBDO-3S0U828s Price codes: AOS in paper 
copys AO’ in microfiche. Geological Survey Water-Resources 
Investigations 78-1214 1978. 82 pe 43 Figs 15 Tabs 22 Refs 

Journal Announcesent: SWRA1306 

A description of aquatic orgenisas and biological 
comaynities is presented for Sait Wells Creeks a plains streseea 
in the Green River basin. The description includes seasonal 
population fluctuations of benthic organises and algaes the 
food pyramids and nutrient relations between various types 
of plants and aniwais. The aigae and streas invertebrates were 
studied to determine baseline data and biological indicators of 
weter quality. (Woodard-USGS). 


Geochemistry of groundwaters in the Powder River coal regions 
io uU.S. Geological Surveys 1977+ Geochemical Survey of the 
western energy regionss fourth annual progress report. 
(Duplicated see Montane). 

Feders Ge Lee Lees Re Wer Busbys Je Fee and Saindonse Le. Gee 
1977 

U.S. Geological Survey Open-File Report 77-8724 p. 175-179. 


Restored stratigraphic cross sections and coal correlations in 
the Tongue River Meaber of the Fort Union Formations Powder River 
areas Wyoming 

Floress R. Mee and Canavellos 0. Awe 1979 

U.S. Geological Survey Miscellaneous Field Studies Map MF-1126- 
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2 sheets. 


Water-Guality Data for the Hanna and Carbon Basinss Wyoming 

Freudenthals P. 68. 

Geological Surveys Cheyennes WY. Water Resources Div. 

Available from: OFSSs USGS Box 254254 Fed. Ctr. Denvers CO. 
80225+ paper copy $6.90 microfiche $3.50. Geological Survey 
open-file report 79-12774 August 1979. 41 pe & Figs 7 Tab. 10 
Retf.es 

Journal Announcement: SWRA1314 

Water-quality data for the Hanna and Carbon Basinss 
south-central Wyoaeings are presented in tables with 
no interpretation. Common-constituents trace-elements. and 
radiochemical data for ground and surface water and sediaent 
concentrations for surface water are included. Ground water 
at 53 sites and surface water at 3 gaging stations were 
saepled. (Kosco-USGS) 


Methodology for Hydrologic Evaluation of a Potential Surface 
Mines The Red Ria Sites Carbon and Sweetwater Countiess Wyoming. 
Frickels 0. Gee Shownse Le Mae Hadleys Re. Fee and Millers R. F. 

U.S. Geological Survey WRI 81-75. 

Permit applications made to the Office of Surface Mining for 
wining of near-surface coal deposits contain both mining and 
reclamation plans. These plans must be evaluated by regulatory 
authorities for compliance with the permanent regulations of the 
Surface Rining Control and Reclanmation Act of 1977. 
Methodologies are presented for assessing the effects of mining 
and reclamation on the hydrologic systes of a potential permit 
area and the adjacent areas together comprising about 1.6 square 
siless in the drainage basin of Separation Creeks, Carbon and 
Sweetwater Countiess Wyoming. The study area is representative 
of the hydrologic problems that exist in a semiarid environment 
of the high plains in Wyoming. 

The premining hydrology and geology of the study area are 
described gpri@arily as — basis for evaluation of potential 
changes thet may occur. Data for soil-moisture relations in 
seven soil-vegetation types show that differences in void space 
and particle surface-area availanle for water storage are 
important factors in planning reclamation, Estimates are also 
made of runoff volumes and peak cischarges for flow magnitudes of 
specified recurrence intervals using a regression model developed 
for the Stete of wyoming. A shallow aquifer and its hydraulic 
cherecteristics are described in the study erea. Methods for 
estisating erosion and sediment yield in the study area by means 
of the Universal Soil Loss Equation (USLE) and reservoir 
sedimentation surveys are described. 


Selected Hydrologic Datars Yampa River Basin and Parts of the 
white River Basins Northwestern Colorado and South-Central 
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Wyoming. (Duplicated see Colorado). 

Giless T. F.s Bregdens RR. E. 

Geological Surveys Denvers CO. Water Resources Div. 

Available from the OFSS Branch of Distributions, USGSs Box 254625 
Fed. Ctr. Denvers Colo. 80225. Open-file report 78-234 January 
1978. 91 pe 1 figs 2 platess 5S tabs 7 ref.s 

Journal Announcement: SwRA1120 


Stratigraphy and nomenclature of some upper Cretaceous and 
lower Tertiary rocks in south-central wyoming 

Gills Je Ree Merewethers E. Awe and Cobbane we Ace 1970 

U.S. Geological Survey Professional Paper 667+ $3 p. 


A Plan for Hydrologic Investigations of In Situs Oil-Shale 
Retorting near Rock Springss Wyoming. 

Glovers Kent €.se limmermans Everett A.2e Larsone Le Ree and 
Wallaces Joe ¢. 

U.S. Geological Survey Open-File Report 82-758. 

The recovery of shale oil by the in situ retort process may 
cause hydrologic impactss the most significant being ground-water 
contamination and possible transport of contaminants into 
unaffected areas. Although these impacts are site-specifics many 
of the techniques used to investigate each retort operation 
commonly will be the same. The U.S. Geological Survey has begun 
@ study of hydrologic tapacts in the area of an in situ retort 
near Rock Springss Wyomings es 8 means of refining and 
demonstrating these techniques. Geologic investigations include 
detersining the areal extent and thickness of aquifers. Eaphasis 
wilt be placed on determining Lithologic variations fros 
geophysical logging. Hydrologic investigations include sapping 
of potentiometric surfacess determining rates of ground-water 
discharges and estimating aquifer properties by analytical 


techniques. Water-quality investigations include sonitoring 
solute migration from the retort site and evaluating saeapling 
techniques by standard statistical procedures. A 


ground-water-flow and solute-transport model will be developed to 
predict future movement of the solute plume away from the retort. 


Ground-Water Sub-Groups water Work Groups Northern Great Plains 
Resources Programs 19744 Shallow ground-water in selected sereas 
in the Fort Union coal region. (Duplicated see Montana). 

U.S. Geological Survey Open-File Report 74-371, 132 p. 


Map showing some potential effects of surface mining of the 
Wyodek=- Anderson Cosels Gillette areas “ampbell Co.+ Wyo. 

Hadleys R. Fee and Keefers We. Roe 1975 

U.S. Geological Survey Miscellaneous Investigations Seriess Map 
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I-848F se scale 1:24-000- 1 sheet. 

This map report describes some of the potential effects on 
ground-water tevels and incicates the extent of land disturbance 
that may occur as a result of surface mine development. The data 
that the report is based on was collected in the Gillette, 
Wyoming area underlain by the Wyodak-Anderson coal bed. 


Hydrologic Effects of Water Spreading in Box« Creek Basins 
wyoming. 

Hadleys R. Fee MeQueens I. See and others. 

U.S. Geological Survey Water Supply Paper 1532-A. 

A study was made during the sumaer seasons of 1956 and 1957 to 
determine the use of water by @ water-spreading system in Box 
Creek basins Converse County+ Wyo.e which was designed to reduce 
seciment yield and fluvisel erosion. The water-spreading systea 
on Box Creek consists of 27 small dams that divert the ftow 
directly onto the flood plains where it is used to irrigate a hay 
meadow of 360 acres. 

Two gaging stations were establisheds one above the 
water-spreading system and one belows to measure inflows outflows 
and suspended sediment. Alsos a network of precipitation gages- 
ground-water observation wellss and observations on soil-aoisture 
were an integral part of the hydrologic investigation. 

There were six runoff events during the 1956 and 1957 seasons 
for which inflow and outflow through the water-spreading systes 
could be determined. The total inflow for the six runoff periods 
was 22026 acre-feet and the outflow was 14330 acre-feets which 
represents a loss of 34 percent of surface flow entering the 
water spreader. 

Total reduction in suspended-sediment toad for the six runoff 
periods was not determinec because of the many ungeged 
tributeries between gaging stations. Howevers two of the storas 
originated above the upper gaging station and the 
suspended-sedisent load in the inflow was 44513 tons and the 
outflow wes 14119 tonss which represents a decrease of 75 percent 
between stations. During the 2 years of observations the total 
sedisent deposition on the water-spreading system was 17.8 
acre-feet or 0.0469 acre-foot per acre. Most of this sediment was 
Gerived from slopes adjacent to the water spreader ande 
therefores introduced some uncerteinties in evalueting the 
sediment-retention efficiency of this type of land treatment. 

Data frome ground-water observation wells show that some of the 
surface flow entering the water-spreading system at the upper end 
may penetrate to a perched water table. 


Preliminary applicetions of Landsat images and aerial 
photography fur determining land-uses geologice and hydrologic 
cheracteristics--Yaeapa River basins Colorado and Wyoming. 
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Hei@ess '. Jee Moores Ge. Ker and Steeles Te. Diese 1978 
U.S. Geological Surveys Water-Resources Investigation Report 
78-96. 


Logs of wells in Campbell Countys Wyoming. 

NYodsonse Warren G. 

U.S. Geological Survey Open-File Report (unnumbered), 210 P.s 1 
Table. 

The report contains approximately 14200 logs of water wells in 
Caepbell Countys Wyoming. The logs are unedited and are given in 
the style and wording of the driller. Depth to waters yield and 
drawdowns end use of water are givens if known. 


Records of water Wells...Test Holess and Chemical Analyses of 
Water for the Madison Limestone...Powder River Basin...Wyoming. 

Hodsonse Warren G. 

U.S. Geological Survey. 

Publication of the Wyoming State Engineer and Wyoming 
Department of Economic Planning and Development Prepared by the 
U.S. Geological Survey. 29 P.+ 13 Illus. 1 Ref. 

The report contains data on the Madison Limestone (or 
equivalent rocks) for the Powder River Basin and adjacent areas 
in northeastern Wyoming. Records of 56 water wells and springs 
developed in the Sadisonse 222 water wells and oil and gas test 
holes that reached the Madisone and 71 chemical analyses of 
Madison waters are tabulated in three tables. Location sites for 
data collected are shown on @ map of the area. 


CHEMICAL AWALYSES OF GROUND WATER IW THE POWDER RIVER BASIN 
AND ADJACENT AREASs NORTHEASTERN WYOMING 

HOOSON, wy © Ge 

GEOLOGICAL SURVEYs CHEYENNEs WYO. WATER RESOURCES DIV. 

WYOMING DEPARTMENT OF ECONOMIC PLANNING ANDO DEVELOPMENT 
BASIC=DATA REPORTs 1971. 20 Pe 1 FIGs 2 TABse 9 REF.e 

Journal Announcement: SwRa0SO8 

A TABLE OF CHEMICAL ANALYSES CONTAINS THE RESULTS OF 490 
AWALYSES OF WATER FROM WELLS ANG SPRINGS + *.»° THE POWDER RIVER 
BASIN AND ADJACENT AREAS IN WORTH. .° °° 's WYOMING. THE ANALYSES 
ARE TABULATED BY COUNTY, AQUIFER, AND «i . NUMBER, THE QUALITY 
OF A WATER 18 JUDGED ACCORDING 1° THE USE FOR WHICH IT IS 
NEEDED. GENERALLYs THE LOWER THE DISSOLVED SOLIOS- THE BETTER 
THE WATER, FOR SOME USES+e HOWEVER, THE CONCENTRATION OF 
PARTICULAR CONSTITUENTS IN A WATER MAY BE MORE IMPORTANT THAN 
THE TOTAL CONCENTRATION OF DISSOLVED SOLIOS. THE PRINCIPAL 
CONSTITUENTS AWALYZED, THEIR CHARACTERISTICS +s AND 
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RECOMMENDED MAXIMUM CONCENTRATIONS FOR DOMESTIC AND MUNICIPAL USE 
ARE GIVEN. THE DISSOLVED SOLIDS RANGED FROM S8 TO 30-000 


WATER RESOURCES OF THE POWDER RIVER BASIN AND 
ADJACENT AREASs NORTHEASTERN WYOMING 

HODSON, We Gee PEARLs Re Nee DRUSEs Ss. A. 

GEOLOGICAL SURVEYs WASHINGTONs O.C. 

HYDROLOGIC INVESTIGATIONS ATLAS HA-465Ss 1973. 46 SHEETSs 9 FIGs 
11 TABs & MAPSs 70 REF.» 

Journal Announcement: SWRAU725 

GENERAL INFORMATION IS GIVEN CONCERNING THE AVAILABILITY AND 
QUALITY OF GROUNDWATER RESOURCES OF THE POWDER RIVER BASING 
WYOMING, IN A 6-SHEET HYDROLOGICAL ATLAS. THE POWDER RIVER 
BASIN IS A STRUCTURAL AND TOPOGRAPHIC GASIN BOUNDED ON THE WEST 
GY THE BIGHORN MOUNTAINSs ON THE SOUTHWEST BY THE CASPER ARCHs 
ON THE EAST BY THE BLACK HILLSs AND ON THE SOUTH BY THE 
LARAMIE RANGE AND WARTVILLE UPLIFT. MEAN ANNUAL PRECIPITATION 
DECREASES GASINWARD FROM 16.32 INCHES AT SUNDANCE AND 15.91 
INCHES AT SHERIDAN 10 14.00 INCHES AT GILLETTE AND 11.80 
INCHES AT CASPER. POTENTIAL EVAPORATION IS HIGHs ESPECIALLY IN 
THE POWDER RIVER BASINe AND Is SEVERAL TIMES THE 
PRECIPITATION: CONSEQUENTLY s PUCH SNOWs SURFACE WATER» AND 
SOIL MOISTURE EVAPORATE TO THE ATMOSPHERE. ALLUVIUM ALONG 
IRRIGATED VALLEYS IS RECHARGED IN PART FROM IRRIGATION WATER, 
SOME MOVEMENT OF WATER BETWEEN FORMATIONS PROBABLY OCCURS IN THE 
SUBSURFACE. DISCHARGE IS MAINLY BY EVAPORATIONs SEEPAGE TO 
SPRINGS AND LAKES» TRANSPIRATION BY PLANTSs AND PUMPAGE FROM 
WELLS. MOST GROUNDWATER DEVELOPMENT HAS BEEN FOR STOCK AND 
DOMESTIC PURPOSES» AND WELLS ARE USUALLY DRILLED AND 
DEVELOPED TO SUPPLY WATER SUFFICIENT FOR THESE NEEOS ONLY. THE 
QUALITY OF GROUNDWATER RANGES FROM 6000 TO HIGHLY 
MINERALIZEO. OISSOLVED SOLIOS CAN BE EXPECTED TO BE LESS AGE 
AND FROM INTRUSIVE IGNEOUS ROCKS OF TERTIARY AGE. THE AVERAGE 
RATE OF DISCHARGE PER SQUARE MILE IS SHOWN ON A MAP FOR EACH 
STATION, THE YIELOS FROM THE NONMOUNTAINOUS DRAINAGE 
BASINS (BELLE FOURCHE RIVERs CHEYENNE RIVER» AND THE SOUTHERN 
AND EASTERN PARTS OF THE POWDER RIVER BASIN) GENERALLY ARE 
LESS THAN 0.05 CESS (CUBIC FEET PER SECOND PER SQUARE MILE) s AND 
FROM THE MOUNTAIN STATIONS GENERALLY ARE MORE THAN O.3 CFSM. 
DISCHARGE FROM STREAMS IN THE NONMOUNTAINOUS AREAS IS GREATLY 
AFFECTED BY STORAGE IN STOCKWATER RESERVOIRS AND BY THE VARIABLE 
PATTERN OF THUNDERSTORM ACTIVITY OVER THE AREA, (KNAPP-USGS) 


A Guide to State Programs for the Reclamation of Surface Mined 
Areas. 
Imhoffs Edgar Ase Frize Thomas O.+ and Lafeverss James R, 
U.S. Geological Survey Circular 731. 
During 1975 inquiries of agencies in each State and review of 
State statutes and relatea administrative codes revealed that 58 
States have established programs requiring the reclamation of 
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surface mined lands. Results of analyses of those prcaramss and 
ancillary data are presented ins (1) A table (Cmatriz) which has 
been designed for the notation and elaboration of information 
pertaining to the mined-area reclamation programs of the $0 
States? (2) a priser on surface mining activities and related 
reclamation practices and problems and (3) a Listing of types of 
non-Federal governsental controls applicable to reclamation. 
Interpretations of the status and content of State programs 
suggest that although a common thread runs through State 
statutory Languages administrative requirements vary from State 
to State in order to meet different natural economics socials and 
political considerations. A general trend is seen in State 
programs toward the requiring of an integration of land-use 
planning and mine plannings with increased local governmental 
involvement. 


Geology and ground-water resources of the Kaycee irrigation 
projects Johnson Countys wyoming with a section on Chemical 
quality of the ground water by F. He. Rainwater 

Kahouts F. Ase 1957 

U.S. Geological Survey Water-Supply Paper 1360-€. 


Land and natural resource information and some potential 
environmental effects of surface mining of coal in the Gillette 
areas wyoming 

Keefers We Ree and Hadleys R. Fee 1976 

U.S. Geological Survey Circular 74354 27 p. 

Campbell Countys along the east margin of the Powder River 
Basin in northeastern Wyomings contains more coal than any other 
county in the United States. The principal deposit is the 
Wyodek-Anderson coal bed. The bed is 50-100 feet (15-30 meters) 
thick over large arease Lies less than 200 feet (60 meters) deep 
in @ north-south trending strip nearly 100 miles (161 kilometers) 
long and 2-3 miles (3-5 kilometers) wides, and contains an 
estimated 15 billion tons (13.6 billion metric tons) of 
subbituminouss low-sulfur coal that is presently considered to ve 
accessible to surface mining. Extensive mining of this deposit 
has the potential for causing @ variety of environmental impacts 
and has been a matter of much public concern and debate in recent 
years. 

An integrated program of geologicse hydrologicse geochemicals and 
related studies by the U.S. Geological Survey in central Campbell 
County provides bvbesic information about the tland and its 
resourcess including (1) characteristics of the landscaper (2) 
properties of rocks and surface materiatss (3) depth and 
thickness of coals (4) streamflows (5) depth to ground waters (6) 
quality of ground waters (7) sediment yields (8) concentrations 
of trace elements in soilss rockss coals vegetations and waters 
and (9) current land use. The data are used to analyze and 
predict some of the potential environmental effects of surface 
minings such as the extent of land disturbances nature and degree 
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ef landscape sodigications and disruption of surface-water and 
ground-water systees. Advance knowledge and understanding of 
these and other probless are useful in the planning and 
regulation of future leasings sinings reclamations and related 
activities. 


Energy resources sap of the Powder fiver basinse Wyoming and 
Fontana (Ouplicated see Montana). 

Keefers we. Roe ana Scheidts P. Wee 197% 

U.S. Geological Survey Miscellaneous Investigations Map 
1-847-A. 


Sediment Transport and Source Areas of Sediment and Runoffs Big 
Sandy River Basins wyoming. 

Kirchers James E. 

U.S. Geological Survey water-Resources Investigation Report 
Bi-72,. S7 P. 

A study wes conducted tor the resolution of sediment source 
areas in the B8ig Sandy River basins southwestern Wyoming. 
Suspended-sedisent and becload data were collected in order to 
determine total sediment transport at several tlocations within 
the basin. 

The bedloaed data were compared to the Einstein bedload function 
and total toad dete were compared to the Colby method. The 
bedload comparison showed a higher estisation of transport rates 
with wHelley=-Seith sampler measuresents than with the Einstein 
bedload function. The Colby method yielded higher transport 
rates at high floes and lower transport rates at low flows then 
the seasured total transport rate. 

The Big Sandy Reservoir acts a8 @ control in the basin, The 
eres upstream of the reservoir was interpreted separately fron 
the area downstream for source-area determination. In the arid 
pleins vupstresae of the reservoirs the amount of sediaent 
transported increased 98 percent with an increase in runoff of 
only 1 percent. 


Water Resources of Upper Separation Creek Basins South-Central 
byoming 

Larsonse Ls. Rot Limmermans &. A. 

Geological Surveys Cheyennes WY, Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 a8 PUBI-22462654 Price codes: AOS in pape: 
copys AQT in microfiche. Geological Survey wWater-Resources 
Investigations 80-85+ Aprils 1981. 69 pe 31 Figs 10 Tabs 17 
Ret.s 
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Journal Announcement: SWwRA1420 

Expected dewelopeent of coal in the 85-square-#ile upper 
Seperation Creek basin of south-central Wyowing will greatly 
increase the dewsands on water resources. Flows in Separation 
Creex are seasonal and highly variable. Streaaflow is 
prigarily caused dy snowmelt. Very Light snmowpack in the 
spring of 1977 resulted in annual runoff being only 10 percent of 
that for the previous year. Surtface-water quality is 
variable in both time and space. Oissolwed-solids concentrations 
ranged from tess than 100 to sore than 114500 silligraes per 
Liter. Flushing of accumulated salts occurs during @ rising 
stege. Ground water is obtainable fros the Mesaverde 
Formations the Lance and Fort Union formations, and ftroa 
alluvive. Yields from welis and springs are usually less than 10 
gallons per sinutes though some springs flow as euch as 55 
gellons per esinute. Ground-water quality varies with the 
foreation. Stream biota sare governed by the intermittent 
nature of the stream and by habitat. DBOaily mean sedinaent 
concentrations ranged from 34 to 11-900 «milligrams per liter. 
(usGés) 


WATER RESOURCES OF THE THRUST BELT OF WESTERN WYORING 

LINES-s Ge C.# GLASS-s We R. 

GEOLOGICAL SURVEYs CHEYENNE, WYO. 

FOR SALE OY USGS+ RESTONse VA. 220927 PRICE $2.00 PER SET. 
HYDROLOGIC INVESTIGATIONS ATLAS HA-S39e 1975. 3 SWEETSs 38 REF. 

Journal Announcement: SwRA0DTS 

THIS ATLAS REPORT DESCRIBES THE RESULTS OF ONE OF A 
SERIES OF WATER=RESOURCES RECONNAISSANCE STUD. ES oF LARGE 
AREAS IN WYOMING BY THE U.S. GEOLOGICAL SURVEY IN COOPERATION 
WITH THE WYOMING STATE ENGINEER. THE PURPOSES OF THE STUDY ARE 
TO OBTAIN A GENERAL KNOWLEDGE OF THE OCCURRENCEs AVAILABILITY, 
AND @UALITY oF GROUNDWATER AND To SUMMARIZE FLOW 
CHARACTERISTICS ANO CHEMICAL QUALITY oF WATER IW MAJOR 
STREAMS IW THE THRUST UVELT OF WESTERN VYOMING. THE THRUST BELT 
1s AN ELONGATEs NEARLY RECTANGULAR AREA OF <aABpOoUT 543500 
S@ MI IN THE MIDSOLE ROCKY MOUNTAIN PHYSIOGRAPHIC PROVINCE. 
THE LARGEST USE OF WATER IN THE AREA 5 FOR IRRIGATION OF 
AL FAL FAs GRASS HAYs AND PASTURE TO COMPLEMENT LIVESTOCK 
GRAZING OW THE VASTLY LARGER AREAS OF FOREST AND PANGE LAND, In 
Twat PART OF THE BEAR RIVER GASIN THAT IS IN WYOMINGs AWN 
ESTIMATED 58-700 ACTES WERE IRRIGATED IN 1970 CHUNTER AND OTHERS, 
1971)2 ONLY ABOUT 2-000 ACRES OF THIS TOTAL WAS IRRIGATED WITH 
WATER FROM WELLS. INDUSTRIAL WATER USE IN 1970 IS ESTIMATED AT 
6 @GO with aspout 60 PERCENT oF THE WATER ODOERIVED FROM 
SURFACE-WATER souRces. APPROXIMATELY TWO-THIROS or THE 
ESTIMATED 18-000 PEOPLE THAT LIVES IN THE STUDY AREA In 1970 
WERE SERVED GY MUNICIPAL WATER SUPPLIES IN AFTONs COKEVILLE- 
EVANSTONs <KEMMERERs <JACKSONs AND THAYNE,. ESTIMATED USE IW 
197G BY THESE MUNICIPAL SUPPLIES WAS 5.4 GO. THREE AREAS OF 
THERMAL “WATER DISCHARGE ARE KNOWN IN THE AREA. CWOODARD-USGS) 
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Reconnaissance of the geology and ground-water hydrology of the 
Laramie Basins Wyoming 

Littletons Re. Ter 1950 

U.S. Geological Survey Circular 1804 37 p. 


Preliminary potentiometric-surface map showing freshwater heads 
for the lower Cretaceous rocks in the torthern Great Plains of 
Montanase North Dakotas South Dakotas and Wyoming 

Lobmeyers DD. Hee 1980 

U.S. Geological Survey Open-File Report 80-757. 


A PLAN FOR STUDY OF wATER AND ITS RELATION TO ECONOMIC 
DEVELOPMENT IN THE GREEN RIVER AND GREAT DIVIDE BASINS IN WYOMING 

LOWHAM, He Wes DE LONGs Le Les PETER» Ke Dos Ale ET 

GEOLOGICAL SURVEYs CHEYENNEs WYO. 

OPEN-FILE REPORT 76-3494 MAY 1976. 92 Ps 37 FIGs 11 4TABse 73 
REF.e 

Journal Announcement: SwRA09246 

DEVELOPMENT OF EXTENSIVE COALs OILse GASs TRONAs AND OIL-SHALE 
RESOURCES AS WELL AS OTHER DEVELOPMENTS IN THE GREEN RIVER AND 
GREAT DIVIDE BASINS IN WYOMING WILL REQUIRE A PROJECTED INCREASE 
IN WATER CONSUMPTION OF 490,000 ACRE-FT PER YEAR BY 2020. 
DEVELOPMENTS OF ENERGY RESOURCES IN OTHER PARTS OF WYOMING WILL 
ALSO REQUIRE LARGE AMOUNTS OF WATER? TRANSBASIN DIVERSION OF 
GREEN RIVER WATER TU OTHER AREAS COULD TOTAL AN ADDITIONAL 
270,000 ACRE-FT PER YEAR. IN ANTICIPATION OF THIS INCREASED 
DEMAND, WATER PLANNERS AND MANAGERS NEED MUCH MORE INFORMATION 
ABOUT AVAILABLE GROUND AND SURFACE WATERS» PRESENT QUALITY OF THE 
WATERS. AND HYORGLOGIC EFFECTS THAT WOULD BE CAUSED BY 
DEVELOPMENT OF ENERGY RESOURCES. THE U.S. GEOLOGICAL SURVEY IS 
CONDUCTING AN EXTENSIVE HYDROLOGIC STUDY OF THE BASINS, 
THIS REPORT SUMMARIZES THE STUDY PLAN AND DISCUSSES PARTICULAR 
METHODS OF APPROACH THAT wOULD BE UTILIZED IN THE STUDY. 
REGARDING WATER QUALITY>s PARTICULAR ATTENTION IS BEING GIVEN 
TO TRACE METALSs BIOLOGICAL CHARACTERISTICS» AND TREND 
ANALYSES OF SALINITY. CHANNEL-GEOMETRY TECHNIQUES. 
DETAILED STATISTICAL ANALYSES» AND MATHEMATICAL MODELS ARE 
BEING APPLIED TO SURFACE“WATER STUDIES. AN UPDATED WELL 
INVENTORY» AQUIFER TESTS» AND BOREHOLE AND SURFACE 
GEOPHYSICAL SURVEYS ARE wEING USED IN GROUND-WATER STUDIES. 
(WOO DARD-USGS) 


An analysis of stream temperaturess Green River Basins Wyoming 

Lowhame H. Wee 1978 

UeS. Geological Survey wWater-Resources Investigations 78-13. 
50 Pee 14 Itlus.e 5 Tables, 25 Ref. 

This report presents a method for estimating temperatures of 
streams in the Green River Basins Wyoming. The procedure 
utilizes a regional model for estimating mean daily temperatures 
of streams at unmeasured sites. The regional model was developed 
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by describing annual temperature patterns at 43 measured sites in 
the basin and by applying the harmonic function T = M + A Csin 
(0.0.72 t # €)}) where: T is mean daily temperatures Ms As and C 
are harmonic coefficients calculated from data for each 
stream-temperature stations and t is the day of the water year. 

Application of the above equation for estimating temperatures 
at unmeasured sites requires regionalized estimates of Ms As and 
C. Regional estimates were developed with the aid of 
multiple-regression techniquess whereby the calculated harmonic 
coefficients were regressed against physical and climatic 


characteristics of the stream-temperature stations. Stream 
elevation was found to be a significant factor affecting water 
temperature. 


Analysis of areal and temporal variations in temperature showed 
that springss irrigation return flowss and reservoir storage were 
affecting reaches of several major streams. 


Streamflows and Channels of the Green River Basins Wyoming 

Lowhame He. We 

U.S. Geological Survey water Resources Investigation Report 
&1-71, 81 P. 

Widths, Depths cross-sectional areas and velocity of streamflow 
were depicted for 51 gaged sites hy summarizing data obtained 
from current-meter discharge measurements, Using these 
at-a-station relations as a bases regional relations were then 
developed that characterize hydraulic features of streams 
throughout the study area. 

Channel size is an indication of flow magnitude, High flows 
influence channel formations and the annual peak-flow array is a 
representation of these flows. The geometric mean of this array 
is a viable statistical index of channel-forming flows because it 
represents the relative magnitude of high flows at a site. 
Bankfull discharge is a physical index of flows dominating 
channel formation. The maynitude of the geometric mean equates 
closely to bankfull discharges on the average. Relations 
depicting hydraulic characteristics to a discharge equal to the 
geometric mean of annual peak flows may therefore be considered 
to be generally representative of channel conditions existing 
during bankfull discharge. The relations have application for 
predicting channel response to developments that would alter 
streamflow. 


Hydrology of Salt dwells Creek--A Plains Stream in Southwestern 
Wyoming 

Lowhame He. Wes Delonge Le Let Colliers Ke. Rot Limmermans E. A. 

Geological Surveys Cheyennes WY. Water Resources Dives and 
Geological Surveys Tacomas WA, Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22151 as PBB2-2012114 Price codes: ANS in paper 
copys A0Ol in microfiche. Geological Survey Water-Resources 
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Investigations 81-624 April 1982. 52 pe 32 Figs 2 Tabs 26 Ref.e 

Journal Announcement: SWRA1512 

Development of energy minerals in plains areas of Wyoming is 
expanding rapidly. Such development may affect water 
resources and hydrologic relations of the plains: howevers 
little information exists concerning hydrologic processes for 
these areas. This report summarizes results of a hydrologic 
study made during 1975-78 of Salt Wells creeks a drainage area 
of about S00 square mites located southeast of Rock Springss 
Wyoming. The area is typical of arid and semiarid plains areas 
in southwestern Wyoming where mineral development is 
occurring. Salt Wells Creek is predominately an intermittent 
streas, Numerous springs in the headwaters cause smait 
perennial flows in some upstream tributariess but evaporations 
freezeups and seepage deplete these flows so that the middle and 
lower reaches of the main channel have only intermittent flows. 
The intermittent nature of streanflow affects water 
quality. It was observed that a flushing of dissolved solids 
and suspended sediment occurs during the first flows of a runoff 
event. A striking feature of the stream is its deeply 
incised channel. The downcutting is attributed to the cumaulative 
effects of: (1) a@ change in the relative climates amounts of 
annual precipitation occurring as rain and snows (2) 
change in base tlevel due to downstream channelizations and 
(3) changes in land use. 6because of the incisions erosion is 
now expanding to include intervening tributaries. (USGS) 


CHEMICAL ANALYSES OF GkKOUNDWATER IN THE BIGHORN BASINe 
NORTHWESTERN WYOMING 

LOWRY s Ly E.? LINESs G. C. 

GEOLOGICAL SURVEYs CHEYENNEs WYO. WATER RESOURCES DIV. 

WYOMING DEPARTMENT OF ECONOMIC PLANNING AND DEVELOPMENT 
BASIC“DATA REPORTs 1972. 16 Pe 1 FIGs 2 TABse 9 REF. 

Journal Announcement: SWwRA0S15 

A TABLE OF CHEMICAL ANALYSES OF GROUNDWATER IN THE 
BIGHORN BASIN IN wYOMING CONTAINS THE RESULTS OF 257 ANALYSES 
OF WATER FROM WELLS AND SPRINGS. THE ANALYSES ARE TABULATED 
BY COUNTYs AQUIFERs 4ND WELL NUMBER, A MAP SHOWS THE LOCATIONS 
OF WELLS AND SPRINGS SAMPLED. OF THE ANALYSES 87 ARE FOR 
GROUNDWATER SAMPLES COLLECTED DURING THE BIGHORN BASIN 
INVESTIGATION DURING 1969-70. MANY OF THE ANALYSES ARE FROM THE 
FILES OF THE WATER RESOURCES DIVISION OF THE U.S. GEOLOGICAL 
SURVEY IN CHEYENNEs WYOMINGs AND HAVE BEEN PUBLISHED PREVIOUSLY. 
THE SODIUM-ADSORPTION RATIO FOR WATERS LISTED IS AN’ INDEX 
OF THE SODIUM HAZARD OF THE WATERS AND EXPRESSES THE RELATIVE 
ACTIVITY OF SODIUM [ONS IN EXCHANGE REACTIONS WITH SOIL. 
INCLUDED IS A TABLE OF MAJOR CONSTITUENTS IN WATER AND’ THEIR 
EFFECTS UPON USABILITY. CWOODARD-USGS) 


Hydrology of the uppermost Cretaceous and lowermost Paleocene 
rocks in the Hilight ofl fields Campbell Countys Wyoming 
Lowrys Me Ens 1973 


412 








Wyoming Wyoming 


U.S. Geological Survey Open-File Reports 60 p. 


Ground-water resources of Sheridan Countys Wyoming 

Lowrys Me. Eos anc Cummingss T. Rov 1966 

U.S. Geological Survey Water Supply Paper 1807+ 77 pp. 

Sheridan County is in the north-central part of Wyoming and is 
an area of about 24500 square miles. The western part of the 
county is in the Bighorn Mountainss ana the eastern part is in 
the Powder River structural basin. Principal streaes are the 
Powder and Tongue Riverss which are part of the Yellowstone River 
Systea. The climate is semiarids and the mean annual 
precipitation at Sherican is about 16 inches. 

Rocks of Precambrian age sre exposed in the central part of the 
Bighorn Mountainss and successively younger rocks are exposed 
eastward. Rocks of Tertiary ages which are the most widespreads 
are exposed throughout a large part of the Powder River 
structural basin. Deposits of Quaternary age underlie the flood 
plains and terraces along the larger streamss particularly in the 
western part of the basin. 

Aquifers of pre-Tertiary aye are expcsed in the western part of 
the countys but they dip steeply and are deeply buried just a few 
miles east of their outcrop. Aquifers that might yield large 
supplies of water include the Bighorn Dolomites Madison 
Limestones Aasden Formations and Tensteep Sandstone, The 
Flatheed Sandstones Sundance formations Morrison Formations 
Cloverly Formations, Newcastle Sandstones Frontier Formations 
Parkman Sandstones Bearpaw Shales and Lance Formation may yield 
small ore under favorable conditionss moderate supplies of water. 

Few wells tep aquifers of pre-Tertiary ages and these are 
restricted to the outcrop sree. The meager data available 
indicate thet the water from the Lance Formations Bearpaw Shales 
Parkman Sandstones Tensleep Sandstone and Amsden formations and 
Flathead Standstone is of suitable quality for domestic or stock 
purposess and that water from the Tensleep’ Sandstone and Amsden 
Formation and the Flatheed Sandstone is of good quality for 
irrigation. Semples could nct be obtained from other aquifers of 
pre-Tertiary age? so the quality of water in these aquifers could 
not be determined. 

Adequate supplies of ground water for stock or domestic use can 
be developed throughout much of the report area from the Fort 
Union and Wasatch Formations of Tertiary ages larger supplies 
might be obtained from the coarse-grained sandstone facies of the 
Wasatch Formation near Moncreiffe Ridge. Four aquifer tests were 
made at wells tapping formations of Tertiary eager and the 
coefficients of permeability determined ranged from 2.5 to 7.9 
gellons per day per square foot. The depths to which wells eust 
be drilled to penetrate an aquifer differ within relatively short 
distances because of the lenticularity of the aquifers. Water in 
aquifers of Tertiary age may occur under Water-tables artesians 
or a combination of artesian and gas-lift conditions. 

water from the Fort Union is useable for domestic purposess but 
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the iron and dissolved-solics content impair the quality at some 
Localities. Water from the fort Union Formation is not 
recommendea for irrigation because of sodium and bicarbonate 
content. The water is regerded as gooo to fair for stock use. 
Water from the Wasatch Formation generally contains dissolved 
solids in excess of the suggested domestic standardss but this 
water is useble in the absence of other supplies. The 
Gevelopment of irrigation supplies from the Wasatch Formation say 
be possible in some areasse but the water quality should be 
carefully checked. water of good to very poor quality for stock 
supplies is obtaineds depending upon the tlocation. Hydrogen 
sulfides commonly present in water of the Fort Union and Wasatch 
Formationss becomes an objectionable characteristic when the 
water is used for human consumption. 

Deposits of Queternary age generaily yield small to moderate 
supplies of water to wells. Two pumping tests were conducteds 
end the coefficients of permeability of the aquifers tested were 
3806 ang 1100 gallons per day per squere foot. Usable supplies of 
ground water can be developed from the deposits of Quaternary 
ages principally along the valleys of perennial streams that head 
in the mountains and from terraces in the western part of the 
countys the thickest known deposit of alluvium is in the valley 
of Dutch Creeks which heads in the Powder River structural basin. 
Water from the alluvium is usable as — stock supply but has 
objectionable characteristics for domestic and irrigation use. 

Recharge to ground-water reservoirs is from precipitation and 
seepage from streems and irrigation, Recharge conditions are 
generally ovetter in the western part of the basins where 
precipitation is grester and where there are more perennial 
streams and irrigated lands. Discharge from the ground-water 
reservoirs is by seepage to streamsse evaporations transpirations 
and by wells and springs. 


Water Resources of the Bighorn Basins Northwestern Wyoming 

Lowrys M. Et Lowhams H. wet Liness Ge Ce 

Geological Surveys Cheyennes Wyo. Water Resources Div. 

Available from Branch of Distributions USGS- Box 25286, 
Federal Ctr.s DBenvers Colo. 80225 price $3.00. Hydrologic 
Investigations Atlas HA=-S12e 1976. 2 sheetss 47 ref.s 

Journal Announcement: SWRA1009 

This 2-sheet map report includes the part of the Bighorn 
Basin ano adjacent mountains in northwestern Wyoming. 
Water-bearing properties of the geologic units are summarized. 
The hydrogeologic map illustrates the distribution of wells 
in the different units and gives basic data on the yields of 
wellss depth of weliss depth to waters and dissolved solids and 
conductance of the water. Aquifers capable of yielding more than 
12000 gpm (gallons per minute) underlie the area everywhere, 
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except in the mountains on the periphery of the basin. In 19704 
approximately 29-500 of the 402475 people Living in the Bighorn 
Basin were served by sunicipel water supplies. The aunicipal 
supply for about 6300 of these people was from ground water. 
The natural flows of streams in the Bighorn Basin differ greatly 
due to @ wide range in the meteorologicse topographics and 
geologic conditions of the basin. The station locations and the 
average discharge per square mile are shown on the sap and give 
an indication of the geographic variation of basin yields. 
The maxiauea instantaneous discharge that has occurred at each 
station during its period of record is shown. Most of the 
runoff in the basin is from snowmelt in the mountains. 
(Woodard-USGS) 


WATER RESOURCES OF THE LCLARAMIEs SHIRLEYs HANNA BASINS AND 
ADJACENT AREASs SOUTHEASTERN WYOPING 

LOWRY, a. Eee RUCKER, 8. Je Ve WAHL es K. Le 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. 

HYDROLOGIC INVESTIGATIONS ATLAS HA-471, 1973. & SHEETSs 14 FIGs 
5S TAGs 10 MAPSe 36 REF.e 

Journal Announcement: SwRA0722 

THE AVAILABILITY AND QUALITY OF GROUNDWATER AND FLOW 
CHARACTERISTICS ANDO QUALITY OF WATER IN THE MAJOR STREAPS WERE 
STUDIED IN THE LARAMIE BASINe THE SHIRLEY BASINe AND THE 
HANNA BASINse ALL IN SOUTHEASTERN WYOPING. TREMENDOUS QUANTITIES 
OF WATER ARE PRESENT IN ROCKS UNDERLYING THE AREA, POROSITYs 
THERE WOULD BE IN EXCESS OF 64 ACRE=-FEET OF WATER STORED IN A 
SANDSTONE 1 FOOT THICK AND 1 MILE SQUARE, GROUNDWATER SUITABLE 
IN QUANTITY AND QUALITY FOR STOCK USE IS GENERALLY AVAILABLE AT 
CEPTHS OF SOO FEET OR LESS. 4081 WELLS FOR WHICH DATA 
ARE AVAILABLE ARE USER FOR STOCK OR DOMESTIC SUPPLIES. 
FLOW-OURATION CURVES SHOW THE DISTRIBUTION oF DAILY 
DISCHARGES FOR THE PERIGD FOR WHICH THE CURVE IS COMPILED. 
THERE IS+ IN MOST PLACESs A FREE EXCHANGE OF WATER BETWEEN 
STREAMS AND FLOODO-PLAIN DEPOSITS TO THE EXTENT THAT ANY 
SIGNIFICANT CHANGE IN THE QUANTITY IN OWE WILL BE REFLECTED IWN 
THE OTHER, NO AREAS WERE IDENTIFIED DURING THIS STUDY WHERE 
PERENNIAL STREAMS LOSE WATER TO BEDROCK FORMATIONS. THE 
MOST PREVALENT CONDITION IS TYPIFIED BY THAT IN THE LARAMIE 
BASIN. THERE-s THE AREAL RELATIONS OF WATER IN BEDROCK TO 
WATER IN THE LCITTLE LARAMIE AND LARAMIE RIVERS INDICATE THAT 
BEDROCK UNDERLYING THE FLOOD PLAIN OF THESE RIVERS Is nor 
SUFFICIENTLY PERMEABLE TO MEASURABLY AFFECT THE FLOW OF THE 
LARAMIE RIVER BY EITHER INCREASING OR DECREASING DISCHARGE. 
(KNAPP-USGS) 


An Evaluation of surface-mine spoils area restoration in 
Wyoming using Rainfall Simulation. 

Lusby-e Ge. Cor and Toye Te Jee 1976 

tarth Surface Processess Vol. 14 pe 375-3864 19764 & Fige 1 
Tabs 9 Ref. 
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CHEMICAL QUALITY OF SURFACE WATER IN THE FLAMING GORGE 
RESERVOIR AREAs WYOMING AND UTAH 

GEOLOGICAL SURVEYs WASHINGTONs 0.C. 

GEOLOGICAL SURVEY WATER-SUPPLY PAPER 2009-Ce 1973. 18 Ps 8 FIGs 
1 PLATEs 3 TABse & REF.Le 

Journal Announcesent: SWRALG6TS 

THE MAJOR INFLOW TO THE FLAMING GORGE RESERVOIRs WYOMING AND 
UTAH, IS FROM THE GREEN RIVERs WHICH CONTRIBUTES AN AVERAGE OF 
81% OF THE WATE? AND $92 OF THE INFLOW LOAD OF DISSOLVED 
SOLIOS. TOGETHERs @8LACKS FORK AND HEWRYS FORK CONTRIBUTE ABOUT 
16% OF THE WATER AND ABOUT 235% OF THE DISSOLVED-SOLIOS 
LOAD, WHEREAS MINOR TRIBUTARIES CONTRIBUTE APPROXIMATELY 32% OF 
THE TOTAL INFLOW sATER TO THE RESERVOIRs BUT ABOUT 18% OF THE 
TOTAL INCOMING LOAD OF DISSOLVED SOLIOS. THE CONCENTRATION OF 
DISSOLVED SOLIOS IN CONCENTRATION OF THE 1962-66 INFLOW. THE 
INCREASED CONCENTRATION 1s DUE ROSTLY TO LEACHING OF 
MINERALS FROM THE RESERVOIR BOTTOM. THE MAJOR DIFFERENCE 
BETWEEN THE CHEMICAL COMPOSITION OF THE INFLOW DOSURING 1963-66 
AND THAT OF THE RESERVOIR IN 1966 IS AN INCREASE IN SULFATE AND 
A DECREASE IN BICARBONATE. IMPOUNDMENT CAUSED THE CONCENTRATION 
OF DISSOLVED SOLIOS IN THE RIVER SYSTEM TO INCREASE BY ABOUT 32%. 
EVAPORATION ACCOUNTED FOR AN 


Geology and coat resources of the Buffalo-Lake DeSmet areas 
Johnson and Sheridan Countiess Wyoming 

Mapels We. Jee 1959 

U.S. Geological Survey Bulletin 1078, 148 p. 


Prelisainary reconnaissance of the southern Powder River Basin 
Ureniuve districtss wyoming 

Maries Je Reo Ruckers S$. Jee Freudenthals P. Bie and Ringens B. 
He 

U.S. Geological Survey Water-Resources Investigations. 


Mississippian rocks in the Laramie Renges Wyoming and adjecent 
areasse jin short papers in geology and hydrologys Article 66 

Raughens E. Kee 1963 

U.S. Geological Survey Professional Paper 475-Ce p. C25. 


Preliminary map showing freshwater heads for the Mission Canyon 
and Lodgepole Lisestones ana equivalent rocks of Mississippian 
age in the WNorthern Great Plains of Montanas North and South 
Dakotas and Wyoming (Ouplicated see Montana). 
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Millers W. Ree and Strauszse S. Ace 19818. 
U.S. Geological Survey Water-Resources Investigations Open-File 
Map 80-729, 1 sheet. 


Preliainary sap showing freshwater heads for the Red River 
Formations Bighorn Dolomites and equivalent rocks of Ordovician 
age in the Northern Great Plains of Montanas North and South 
Dakotas and Wyoming. (duplicated see Montana). 

Millers We. Ree and Strausze S$. Ace 1980b 

U.S. Geological Survey Water-Resources Investigations Open-File 
Map 80-730- 1 sheet. 


Reconnaissance of the geology and ground-water resources in the 
Cheyenne River drainage basin in northern Converse Countys 
Wyoming 

Morrisse 0. Ace 1956 

U.S. Geological Survey Open-File Report 14 p. 


Preliminary report of ground water from en underground coat 
gasification experisents Hannase Wyoming 

Peters Ke. 0. 

U.S. Geological Survey Open-File Report. 


Subsurface geology and porosity distributions Madison Limestone 
and underlying formationss Powder River Basins northeastern 
Wyosing and southeastern Montanas and adjacent areas 

Petersons J. Ace 1978 

U.S. Geological Survey Open-File Report 78-7854 9 p. 


Stratigraphy and sedimentary facies of the Madison Lisestone 
and essociseted rocks in parts of Montanas North Dekotasr South 
Dekotas Wyomings and Nebraska. 

Petersons J. Ace 1981 

U.S. Geological Survey Open-File Report 81-642 92 p. 


An Empirical Method for Determining Average Soil Infiltration 
Rates and Runoffs Powder River Structural Basins Wyoming. 

Rankls J. Ge 

U.S. Geological Surveys Water Resources Investigation Report 
81-76. 45 P. 

This report describes @ method to estimate infiltration rates 
of soiis for use in estiaeting runoff frome saall besins. 

Average rainfall intensity is plotted against store duration on 
log-log paper. All reinfall events are designated as having 
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either runoff or nonrunoff. <A power-decay-type curve is visually 
fitted to separate the two types of rainfall events. This 
separation curve is an incipient-ponding curve and its equation 
describes infiltration parameters for a soil. 

For basins with more than one soil complexs only the 
incipient-ponding curve for the soil complex with the lowest 
infiltration rate can be defined using the separation technique. 
Incipient-ponding curves for soils with infiltration rates 
greater than the lowest curve are defined by ranking the soils 
according to their relative permeabilities and optimizing the 
curve position. 

A comparison of results for six basins produced computed total 
runoff for all events used ranging from 16.6 percent less to 2.3 
percent more than measured total runoff. 


Rainfall and Runoff Sata from Small Basins in Wyoming 

Rankls Je Get Barkers O. S. 

Geological Surveys Cheyennes WY. Water Resources Div. 

Wyoming dater Planning Programs State Engineer's Offices 
Cheyennes Report No. 174 November 1977. 195 pe 2 tigs 9 ref.s 

Journal Announcement: SWRA1116 

Data for 392 rainfall and runoff occurrences in Wyoming are 
tabulated for years 1965 to 1973 for smalls ephemeral streams 
having drainage areas of less than 11 square miles. 
Precipitation and discharge datas in S-minute incrementss are 
given for 392 flow events in 22 small-drainage basins. The data 
were collected for use in design of drainage structures for 
highways crossing ephemeral streams with small drainage areas. 
(Wooderd-USGS) 


Ground-Water Levels in Wyoming 1940-1971. 

Ringens Bruce H. 

Puolication of the Wyoming State Engineer and Wyoming 
Department of Economic Planning and Development Prepared by the 
U.S. Geological Survey. 479 P.se 25 Illuses 1 Tables 1 Ref. 

Report conteins water-level measurements made in observation 
wells in Wyoming by the U.S. Geological Survey and cooperative 
state and Federal agencies during the period 1940-71. The date 
are Listed by counties. Maps showing locations of the 
observation wells are included. Aquifers tepped by the 
observation wells are identitied, 


Records of Ground-Weter Levels in Wyomings 1972-753. 

Ringens Bruce H. 

Publication of the wyoming State Engineer and Wyoming 
Department of Economic Planning and Development Prepared by the 
U.S. Geological Survey. 165 P.+ 21 Illus.ee 1 Tables 2 Ref, 

This report contains tables of water-level measurements made in 
observation wells in Wyoming by the U.S. Geological Survey in 
cooperation with State and Federal agencies during the period 
1972-73. The date are tisted by counties. Maps showing 
locations of the observation wells are included. Aquifers tapped 
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by the observation wells are identified. 


Effect on Sediment Yield and Water Quality of a 
Nonrehabilitated Surface Mine in North-Central Wyoming 

Ringens B. Hes Shownse Le Met Hadleys Re. Fate Hinkleys TT. K. 

Geological Surveys Cheyennes WY. Water Resources Dives and 
Geological Surveys Lakewoods CO. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB-299 868s Price codes: AO2 in paper 
copys A0Ol in microfiche, Geological Survey wWater-Resources 
Investigations 79-47 1979. 23 pe 9 Figs 7 Tabs 5S Ref.es 

Journal Announcement: SWRA1303 

Sediment and chemical quality of water data were collected 
from two adjacent drainage basins in northern Wyoming to 
compere hydrologic differences between an undisturbed basin and 
@ surface-mineds virtually unrehebilitated basin. Rate of 
sedisent accumulation in «a pond in the basin that was surface 
mined for coal and left unrehabiliteted was over 11 times greater 
than in a&@ pond in the adjacent unmined basin. The 
additional sediment came primarily from barren high walls and 
roughly graded spoils. No sediment was yielded from ungraded 
spoil rows that drained to closed depressions. Most 
sediment yielded from the two basins was trapped in the two 
ponds. The chemical composition of materials from stlopess 
channeltss and pond bottoms of the two basins were similar? 
howevers concentrations of dissolvea and suspended matter in 
waters of the two ponds were different. Low concentrations of 
dissolved chemical constituents in the pond water below the 
unained basin suggest surface runoff as the source. Higher 
concentrations of dissolved chemical constituents, notably 
calciums magnesium, and sulfate, in pond water below the 
mined area suggest yround-water discharge as the source. Sedisent 
yield was a better indicator of the effects of disturbance on 
mined areas than chemical quality of water. (Woodard-USG6S) 


Coal of Laramie Basins Wyoming 
Siebenthalse C. Ecs 1907 
U.S. Geological Survey Bulletin 316-04 p. 261-265 


Permit requiremerts for developeent of energy and other 
selected natural resources for the State of Wyoming. 

Smiths J. Fee 19810 

U.S. Geological Survey Open-File Report 81-1287, 60 p. 


Coal-Resource Development alternativess residuals managements 
and impacts on the water Resources of the Yampa River Basins 
Colorado and wyoming. Paper presented at Symposium on water 
resources ang fossil Fuel productions hetd in Dusseldorf, 
Germanys September 7-8+ 1976. 

Steeles T. One 1976 
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International Water Resources Associations 1976. 14 p. 1 Figs 
1 Tabs 17 Ref. 77-04699%. 


An overview of River-Basin assessment techniques in an 
energy-ispacted region--Yaepa River Basins Colorado and Wyoming. 

Steeles T. Dee 1979 

Vol. 3¢ Now Se Pe. 151-1714 19794 10 Figs 2 Tabs 29 Ref, 
80-01952. 


AN ENVIRONMENTAL ASSESSMENT OF IMPACTS OF COAL DEVELOPMENT ON 
THE WATER SOURCES OF THE YAMPA RIVER BASINse COLORADO AND 
WYOMING=--PHASE=-1 WORK PLAN (Ouplicated see Colorado). 

STEELEs T. Des BAVERs Of Pit WENTZ se DBD. Aet WARNERs J. We 

GEOLOGICAL SURVEYs DENVERs COLO. 

OPEN-FILE REPORT 76-367 MAY 1976. 17 Pe 2 FIGs 3 TABs 11 REF. 

Journal Announcement: SwRA0919 


The Yampa River Basins Colorado and Wyoming--a Preview 
to Expanded Coal-Resource Development and its Iapacts on Regional 
Water Resources. (duplicated see Colorado). 

Steeles T. D. Bavere 0. Pot Wentas Of. Anat Warners J. UW. 

Geological Surveys Lakewoods CO. Water Resources Div. 

Aveilebdle from the National Technical Information Services 
Springfields VA 22161 as P&-300 815+ Price codes: AO? in paper 
copys A0l in «microfiche, Geological Survey Water-Resources 
Investigations 78-126 September 1979. 1133 pe 35 Figse 16 Tabs 
124 Ref.e 

Journal Announcement: S$WkA1307 


Assesseent of impacts of proposed coal-resource and related 
econosic development on water resourcess Yempa River basins 
Colorado and Wyoming - A summary. 

Steeles T. One and Hilliers 0. Es Ccompilers and editors). 
1981 

U.S. Geological Survey Circular 839+ S56 p. 

Expanded mining end use of coal resources in the Rocky Mountain 
region of the western United States will have substantial impacts 
on water resourcess environmental amenitiess and social and 
econosic conditions. The U.S. Geological Survey has completed a 
S-year assessment of the Yempa River basins Colorado and Wyoming, 
where increased coal-resource development has begun to affect the 
environment and quality of Life. Economic projections of the 
overatt effects of coal-resource development were used to 
estimate water use and the types and amounts of waste residuals 
thet need to be assiailatea into the environment. Based in part 
upon these projectionss several physical-based models and other 
semiquantitative assessment methods were used to determine 
possible effects upon the basin's water resources. 
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Depending on the sagnitude of mining and use of coal resources 
in the basins an estimated 0.7 to 2.7 million tons (0.6 to 2.4 
million metric tons) of waste residuals may be discharged 
annually into the environment by coal-resource developsent and 
associated economic activities. If the assumed developsent of 
coal resources in the basin occurss annual consuaptive use of 
waters which was approxigately 142-000 acre-feet (175 million 
cubic meters) during 19754 may almost double by 1990. Ina 
related analysis of alternative cooling systeas for 
coal-conversion facilitiess four to five times as much water say 
be used consuaptively in a wet-towers cooling-pond recycling 
System as in once-through cooling. An equivalent amount of coal 
transported by slurry pipeline would require about one-third the 
water used consueptively by once-through cooling for in-basin 
conversion. 

Current conditions and a veriety of possible changes in the 
water resources of the basin resulting from coal-resource 
development were assessed. wtasin population may increase by as 
much as threefold between 1975 and 1990. Volumes of wastes 
requiring treateent will increase accordingly. Potential 
probleas associated with ammonia-nitrogen concentrations in the 
Yaapa River downstreas from Steamboat Springs were evaluated 
using a@ waste-load assisilative-capacity model. Changes in 
sediment loads carried by streams due to increased coal mining 
and construction of roads and buildings may be apparent only 
locally? projected increases in sediment toads relative to 
historic loads from the basin are estimated to be 2 to 7 percent. 

Solid-waste residuals generated by coal-conversion processes 
and disposed of into old wine pits may cause widely dispersed 
ground-water contasinations based on simulation-modeling results. 
Projected increases in year-round water use will probably result 
in the construction of several proposed reservoirs. Current 
seasonal patterns of streaaflow and of dissolved-solids 
concentrations in streaaflow will te altered appreciably by these 
reservoirs. Decreases in time-weighted -mean-annual dissolved- 
solids concentrations of as much as 34 percent are anticipated, 
based upon esodel simulations of several configurations of 
proposed reservoirs. 

Detailed statistical analyses of water-quality conditions in 
the Yempe River basin were made. Regionalized maxiaue 
water-quality concentrations were estiaaeted for possible 
comperison with future conditions. Using Lendsat imagery and 
aerial photographs. potential remote-sensing applications were 
evaluated to monitor Land-use changes and to assess both snow 
cover and turbidity levels in streams. The technical information 
provided by the several studies of the Yaempa River basin 
assessment should be useful to regional planners and resource 
managers in evaluating the possible tmoacts of developeent on the 
basin's water resources. 
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An ENVIRONMENTAL ASSESSMENT OF IMPACTS OF COAL DEVELOPMENT 
OW THE WATER RESOURCES OF THE YAMPA RIVER BASINe COLORADO AND 
WYOMING--PHASE-II wORK PLAN. COUPLICATED SEE COLORADO). 
STEELEs T. Dee JANESe I. C. lie BAUER, 0. P. 
GEOLOGICAL SURVEYs DENVERs COLO. 
OPEN-FILE REPORT 76-368 MAY 1976. 33 Pe 2 FIGs 2 TABse 60 REF.e 
Journal Announcement: SWRAUS21 


Ground-Water Levels in Wyomings 1977. 

Stevenss Marvin 0. 

U.S. Geological Survey Open-File Report 78-605. 

Ground-water levels are measured periodicaily in a network of 
observation wells in wyomings principally in areas where ground 
water is used for irrigation or municipal purposes. In areas of 
heavy ground-water puepages @a8S seasurenments of water levels are 
mades usually in Januarys Februarys of March. Howevers sometiaegs 
weather conditions prevent reaching some wells until April. The 
tiee selected for seasuring is when recovery of water levels froe 
pueping effects of the previous irrigation season is virtually 
complete. These water-level smeasurements indicate changes in 
ground-water storage when compered with previous seasuresents. 
Water levels seasured in about 240 wells during the first «& 
wponths of 1978 were compared with measurements sade during the 
seme period in 1977 to give the net change in water tLevels for 
this period. These net changes along with depth to water in 1978 
are shown in tables and on saps. 

Water tevels were seasured periodicatly in about 290 welis for 
@ totel of about 14150 seasurements in 1977. Twenty-three wells 
were equipped with water-stage recorders in 1977. tydrographs of 
most wells in the observation-well network were made using 
periodic measurements or the highest water lewels recorded for 
the first and fifteenth day of each month for those welis 
equipped with water-stage recorders. 

Five previous reports of ground-water levels in Wyoming were 
compiled by the U.S. Gevlogiceal Survey (Ringens 19737 Ringens 
1974; Ballance and Freudenthals 19757 Ballance and Freudenthal, 
19767 and Ballance and Freudenthals 1977). 


POTENTIAL OF MADISON GROUP AND ASSOCIATED ROCKS TO SUPPLY 
INDUSTRIAL WATER NEEOSs+ POWDER RIVER BASINe WYOMING AND MONTANA 

SWENSON, F. A. 

GEOLOGICAL SURVEYs DENVERs COLO. 

IN: WATER RESOURCES PROBLEMS RELATED TO MINING: AMERICAN WATER 
RESOURCES ASSOCIATION PROCEEDINGS SERIES NO 184 P 210-218. JUNE 
1974. S FIGs & REF.Le 

Journel Announcesent: S#RAU902 

A LARGE PART OF THE WATION'S ENERGY RESERVES ARE IN THE COAL 
DEPOSITS OF THE POWDER RIVER BASIN IN WYOMING AND MONTANA, OWE 
OF THE LIMITING FACTORS OF IWOUSTRIAL DEVELOPMENT OF THESE 
GREAT ENERGY RESCRVES Is THE AVAILABILITY oF wATER. 
SURFACE-WATER SUPPLIES THAT HAVE NOT BCEN APPROPRIATED FOR 
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OTHER USES WITHIN THE BASIN ARE LIMITED. A RECONNAISSANCE STUDY 
BEGAN IN JULY 1973 TO ASSESS THE POTENTIAL OF THE MADISON GROUP 
AND OTHER DEEP CARBONATE AGUIFERS TO SUPPLY WATER WEEDS FOR 
EWERGY DEVELOPMENT OF THE POWDER RIVER STRUTURAL BASIN THAT LIES 
BETWEEN THE BLACK HILLS AND THE BIGHORN-PRYOR MOUNTAINSs 
EXTENDING FROM ABOUT CASPER, WYOMINGe TO THE YELLOWSTONE RIVER 
IN MONTANA. MAPS HAVE BEEN PREPARED OF THIS AREA SHOWING (1) 
THICKNESS oF MADISON GROUP. PLUS ADDITIONAL CARBONATE 
AQUIFERS UNDERLYING AND IW HYDROLOGIC CONTINUITY with 
MADISON, (2) STRUCTURE CONTOURS SHOWING TOP OF MADISON GROUP, 
(3) POTENTIOMETRIC MAP SHOWING THE HEIGHTS TO WHICH WATER WILL 
RISE IN TIGHTLY CASED WELLS BOTTOMED IN THE MADISON AND OTHER 
CARBONATE AQUIFERSs AND (4) A MAP SHOWING LINES OF EQUAL 
DISSOLVED-SOLIOS CONCENTRATION IN WATER FROM THE CARBONATE 
AQUIFERS. ABOUT 40 WATER WELLS, SOME YIELDING MORE THAN 
9-000 GALLONS PER SINUTEs WITH MAXIMUM DEPTHS EXCEEDING 10-000 
FEET HAVE BEEN COMPLETED. THE GOOD QUALITY OF THE WATER (FOR 
EXAMPLE, 860 MILLIGRAMS PER LITPE DISSOLVED SOLIOS IN WATER FROM 
A DEPTH OF 8-000 FEET AND BU MILES FROM AREA OF RECHARGE) TENDS 
TO INDICATE GOOD CIRCULATION OF WATER. IT APPEARS THAT 
SIGNFICANT QUANTITIES OF WATER CAN BE MADE AVAILABLE FROM THESE 
DEEP AQUIFERS FOR INDUSTRIAL DEVELOPMENT OF THE ENERGY RESERVES 
OF THIS AREA, (WOODARD-USGS) 


Land and Coal ownership in the Gillette areas Wyoming. 

U.S. Geological Surveys 1975 

U.S. Geological Survey Miscellaneous Investigations Map 
1-848-8. 


Stripping coal deposits of the northern Great Plainss Montanas 
byomings North Dakotas and South Dakota. 

U.S. Geological Surveys 19764 

U.S. Geological Survey Miscellaneous Field Studies Map MF-590- 
1 sheet. 


Plan of study of the hydrology of the Madison Limestone and 
associated rocks in parts of Montanas Nebraskas North Dakotas 
South Dakotas and Wyosing. 

U.S. Geological Surveys 1975 

U.S. Geological Survey Open-File Report 75-651- 37 p. 


Coal Fields of east-central Carbon Countys Wyoming. 
Veatchs Ae Cor 1907 
U.S. Geological Survey Bulletin 316-04 op. 244-260. 


Reconnaissance of the geology and ground-water resources of the 
Pass Creek Flats areas Carbon Countys Wyoming. 
Vishers F. Neer 1952 
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U.S. Geological Survey Circular 188-4 19 p. 


Physicals Chemicals and Giological Relations of Four Ponds in 
the Hidden Water Creek Strip-Mine Areas Powder River Basins 
Wyoming 

Wangsnesss De. J. 

Geological Surveys Cheyennes WY. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161 as PB-273 Si2s Price codes: 403 in paper 
copys A001 in microfiche, water-Resources Investigations 77-72, 
July 1977. 48 pe 6 figs 9 tabsel 15 ref.es 

Journal Announcement: SWRA1109 

The Hidden Water Creek area in Wyoming was mined from 1944 
to 1955 and ebandoned. The open pits filled with water and 
pond-type ecosystems developed. Light was transmitted to greater 
Gepths within two control ponds located outside the mine area. 
The Lower Light transmittance in the ponds within the mined area 
probably was dues in parts to the greater number of 
phytoplankton cells. Al soe unconsolidated soil material 
within the mine area was observed to slough off the pond banks, 
which could add to the concentration of suspended sediments. 
Dissolved oxyyen concentrations were lower in the ponds within 
the mined area. Most of the major ions (calciums magnesium, 
sulfates and sodium) were present in greater concentrations in 
the ponds within the mined area. Higher concentrations of 
bicarbonate and total hardness were in the water within 
the mined area. Biological communities were less diverse and 
chemical concentrations fluctuated more in the mined area than 
in the ponds outside the mined area. (Woodard-USGS) 


Physicals chemicals and biological relations in a potential 
coal surface-mine areas Clear Creek Orainages Powder River Basins 
wyoming 

Wangsnesss OD. Je 

UeS.- Geological Survey Open-File Report (author transferred - 
rough draft not completed). 


Biological reconnaissance of the Powder River structural basins 
wyoming 

Wangsnesse De. Jes 

UeS. Geological Survey Open-File Report (author transferrea — 
rough draft not completed). 


Geology and ground-water resources of the Kaycee areas Wyoming 
Warners De. Ase 1967 


U.S. Geological Survey Open-File Reports 9 p. 
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Ground-water reconnaissance of the Great Divide and Washakie 
Basins and some adjacent areasse southwestern Wyoming 

Welders G. E.s and McGreevys Le Jer 1966 

U.S. Geological Survey Hydrologic Investigations Atlas HA-219, 
10 p.s 3 sheets. 


GROUNDWATER RECONNAISSANCE oF THE GREEN RIVER BASINs 
SOUTHWESTERN WYOMING 

WELDER» GEORGE E. 

GEOLOGICAL SURVEYs wWASHINGTONs CO.CC. 

FOR SALE BY U GEOLOGICAL SURVEYs WASHINGTON, oc 
20242-PRICE $1.00. GEOLOGICAL SURVEY HYDROLOGIC INVESTIGATIONS 
ATLAS HA-2902 3 SHEETSs 1968. TEXTs 6 FIGs S MAPs 2 TAR.s 

Journal Announcement: SWRAUGI2 

THIS REPORTs CONSISTING OF A HYDROLOGIC ATLAS OF S MAPS ON 2 
SHEETS AND A SEPAZATE TEXTs DESCRIBES THE OCCURRENCE AND 
QUALITY OF GROUNDWATER IN THE GREEN RIVER STRUCTURAL BASIN OF 
WYOMING. SOME GENERAL INFORMATION RELATIONSHIP oF 
GROUNDWATER TO SURFACE WATEK IN PARTS OF THE BASIN. THE AREA 
CONSISTS OF APPROXIMATELY 10,000 SQUARE MILESs WHICH IS ABOUT 
60% OF THE WYOMING PART OF THE GREEN RIVER DRAINAGE BASIN. THE 
ROCKS THAT UNDERLIE THE AREA RANGE IN AGE FROM PRECAMBRIAN TO 
RECENT. ROCKS AT THE SURFACE ARE DIVIDED AS FOLLOWS: 82% OF 
TERTIARY AND QUATERNARY AGEs 2% OF PALEOZOIC AND MESOZOIC AGEs 
AND 16% OF PRECAMBRIAN AGE. RECHARGE TO GROUNDWATER 
RESERVOIRS IS MAINLY BY SEEPAGE FROM PRECIPITATION AND STREAMS. 
YIELOS OF MOST WELLS RANGE FROM ABOUT 10170 100 GPM, THE 
QUALITY OF GROUNDWATER RANGES FROM VERY POOR TO EXCELLENT WITH A 
RANGE OF DISSOLVED SOLIDS FROM LESS THAN $00 TO MORE THAN 
3,500 PPM. THE WATER IN MOST OF THE PERENNIAL STREAMS CONTAINS 
LESS THAN SOO PPM TOTAL DISSOLVED SOLIOS. Two EXCEPTIONS ARE 
THE REACHES OF BIG SANDY CREEK BELOW THE EDEN-FARSON IRRIGATION 
PROJECT AND BLACKS FORK BELOW THE LYMAN IRRIGATION PROJECT. 
TOTAL DISSOLVED SOLIOS IN THE SURFACE WATER OF THESE 
REACHES GENERALLY EXCEED 14500 PPM. (WOODARD-USGS) 


Analysis of Stream Quality in the Yampa River Basins Colorado 
and Wyoming. (Ouplicated see Colorado). 

Wentze Dd. At Steeles Te D. 

Geological Surveys Lakewoods CO, Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22151 as PBB1-108904- Price codes: AOS in paper 
copys AQT in microfiche. Geolgical Survey Water-Resources 
Investigations 80-8. April 1980. 161 pe 80 Figs 17 Tabs 59 Ref. 

Journal Announcement: SWRA1404 


Ground-water Resources and Geology of Niobrara Countys Wyoming. 
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whitcomoOs Harold A, 

U.S. Geological Survey Water Supply Paper 1788. 

Niobrara County occupies an area of about 27600 square miles in 
east-central wyoming. The region lies in the western part of the 
High Plains and is characterized by rolling grasslandss isolseted 
low mountainss and local baulands. The climate is typical of the 
northern High Plains--a region of low precipitations high rate of 
evaporations and a wide range in temperature. The economy of 
Niobrara County is based principally on ranching and farming. 

The rocks exposed in Niobrara County are mostly sedimentary 
Geposits that range in age from Cambrian to Recent. Igneous and 
metamorphic rocks of Precamorian age crop out in the core of the 
Hartville uplift in the southcentral part of the county. 
Throughout much of the areas older rocks are overlain by deposits 
of Late Cretaceous and Tertiary age. Aquifers of pre-Cretaceous 
age yenerally lie too deep to be considered potential sources of 
ground water in the area. 

The 150 to 300 feet of interbedded sandstone and shale that 
composes the basal unit of the Cretaceous System in Niobrara 
County is designated as the Inyan Kara Group in the northern part 
of the report erea and the Cloverly Formation in the southwestern 
part. Although the correlation between these formations has not 
been establisheds they are believed by some authors to be 
Lithoyenetic equivalents. In this reports the Inyan Kara Group 
ang the Cloverly Formation are considered to be a single 
hydrologic unit having similar water-bearing characteristics. 
The Inyan Kara Group ana Cloverly Formation yield small 
quantities of water to domestic and stock wells drilled in or 
near areas of outcrop and moderate quantities to wells supplying 
the Lance Creek oil field, The water 1s generally under artesian 
pressures and one of the Lance Creek wells flowed when completed. 

The inyan Kerra Group is overlain by as much as 42500 feet of 
principally shale and claystone of Cretaceous age. These 
Geposits are not considered to be water bearing except for small 
quantities of water that might be obtained from the Newcastle 
Sandstone where it crops out on the eastern flank of the Old 
Woman anticline. 

The Fox Hills Sandstone of Late Cretaceous age yields smail 
quantities of water to stock and domestic wells inthe 
northeastern part of Niovorara County. The water is under 
artesian pressures and wells drilled along the western border of 
the outcrop might flow. The generally steep dip of the beds 
causes the formation to lie at progressively increasing depths 
west of the Fox Hills-Lance contact. The formation is about 500 
feet thick in the southern part of the outcrop and apparently 
thins northward. 

The Lance Formation of Late Cretaceous age and the Fort Union 
Formation of Paleocene age are the principal sources of stock and 
Gomestic water in the northwestern part of Niobrara County. In 
most areass the yield to wells may be expected to increase with 
Gepth and the number of water-bearing beds penetrated. The 
thickness of the formations increases from a thin eroded edge 


426 








Wyoming Wyoming 


along the east margins of their outcrops to an estimated combined 
thickness of about 4,000 feet at the county line between Niobrara 
and Converse Counties. 

The White River Group of Oligocene ages which unconformably 
overlies older rocks ranging in age from Early Cretaceous to 
Paleocenes yields small quantities of water to stock and domestic 
wells in the central part of the report area. Larger quantities 
might be obtained from coarse channel deposits that occur at some 
places in the formsetion. The thickness of the White River Group 
ranges from a thin edge overlapping older rocks to about 550 feet 
in the eastern part of the outcrop area. 

The Arikaree Formation of Miocene aye is the only known source 
of large quantities of ground water in Niobrara County. It 
yields water to many stock and domestic wellss 16 irrigation 
wellss and the wells supplying the communities of Lusk and 
Manville. Most of the irrigation wetls are capable of yielding 
as much as S00 gpm (gallons per minute) and several would 
probably produce 1-000 gpm with suitable pumping equipment. Even 
larger yields may be expected fron wells penetrating greater 
saturated thicknesses of the aquifer. The Arikaree is thin where 
it wedges out against the Hartville uplift but is estimated to be 
600 to 700 feet thick in the vicinity of the Nebraska State line. 

The Alluvial deposits of Quaternary age in the valleys of the 
Cheyenne River and tance Creek yield water to a few stock and 
domestic wells and to several irrigation wells. These deposits 
are the principal potential source of moderate to tlarge 
Quantities of ground water in the northern part of Niobrara 
County. Reported yields of irrigation wells range from 170 to 
300 gpms and wells of larger capacity probably can be developed 
in some areas. The thickness of the alluvium ranges from a few 
feet in the upper reaches of Lance Creek to a reported 100 feet 
near the confluence with the Cheyenne River. 

Most of the water utilized in Niobrara County is obtained from 
Grilled wells because surface-water supplies are ephemeral and 
unpredictable. Some water is pumped for irrigation from Lance 
Creek and the Cheyenne River during periods of intermittent flows 
and perennial flow in the Wiobrara River provides water for 
irrigation along the lower reaches in Niobrara County. In most 
areas the pumpage of ground water could be increased appreciably 
without noticeably affecting water levels or seriously decreasing 
the quantity of water in storage. 

Recharge to the ground-water reservoir is principally from 
precipitations which averayes about 15 inches per year in 
Niobrara County. Recharge to the Arikaree Formation has been 
estimated to be only about 0.33 inch per years probablys a 
somewhat smaller amount reaches the ground-water reservoir in the 
finer grained rocks underlying most of the northern part of the 
county. 

Ground-water discnarge in Niobrara County is principally by 
underflow through the aquifers. Smaller quantities are 
discharged by springs and seeps-s evapotranspirations and 
discharge from wells. Approximately 5 to 8 million gallons of 
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water per day moves es underflow through the Arikaree Formation 
eastward across the Nebraska State line. <Appreciably larger 
quantities of ground water probably move westward through the Fox 
Hills Sandstone and the Lance and Fort Union Formations into the 
Powder River Basin. A study of the use of ground water by 
cottonwood trees along Lance Creek indicates that at least 6&4 
million gallons of ground water is withdrawn daily from alluvial 
Geposits. 


Ground-Water Resources ana Geology of Northern and Central 
Johnson Countys Wyoming. 

Whitcombs Harold A.» Cummingss T. Rays and McCulloughs Richard 
A. 

U.S. Geological Survey Water-Supply Paper 1806. 

Northern end central Johnson Countys Wyo.s is an area of about 
22600 square miles that lies principally in the western part of 
the Powder River structural basin but also includes the east 
flank of the Bighorn Mountains. Sedimentary rocks exposed range 
in age irom Cambrian to kecent and have an average total 
thickness of about 16900 feet. Igneous and metamorphic rocks of 
Precambrian age crop out in the Bighorn Mountains. Rocks of 
pre-Tertiary ages exposed on the flanks and in the foothills of 
the Bighornss dip steeply eastward and lie at great depth in the 
Powder River basin. The rest of the project area is underlain by 
a thick sequence of interbeaded sandstones siltstones and shale 
of Paleocene and Ecocene age. Owing to the Regional structures 
most aquifers in Johnson County contain water under artesian 
pressure, 

The Madison Limestone had not been tapped for water in Johnson 
County at the time of the present investigation (1963)4 but 
several wells in eastern dig Horn and Washakie Countiess on the 
west flank of the Bighorn Mountainsse reportedly have flows 
ranying from 14100 to 24000 gallons per minute. Comparable 
yields can probably be obtained from the Madison in Johnson 
County in those aereas where the limestone is fractured or 
cavernous. The Tensleep Sanastone reportedly yields 600 gallons 
per minute to — pumped irrigation well near its outcrop in the 
southwestern part of the project area. Several flowing wells tap 
the formation on the west flank of the Bighorn Mountains. The 
FPadison Limestone and the Tensleep Sandstone have Limited 
potential es sources of water because they can be developed 
economically onty in a narrow band paralleling the Bighorn 
Mountain front in the southwestern part of the project area. 

Overlying the Tensleep Sandstone is about 6-000 feet of shales 
siltstones and fine-grained sandstone thats with a few 
exceptionss normally yields only small quantities of water to 
wells. The Clovertly Formation and the Newcastle Sandstone may 
yield moderate quantities of water to wells? bute in some areass 
properly constructed wells tapping both formations mignt yield 
large quantities of water. The Shannon Sandstone Member of the 
Cody Shale will probably yield only small quantities of water to 
wellss but it is the best potential source of ground water in the 
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Stratigraphic interval between the Newcastle and Parkman 
Sandstones. 

The Parkman Sandstone and the Lance Formation yield water to 
relatively shallow wells principally in the southwestern part of 
the project area. The Fort Union Formation yielos adequate 
supplies of water for stock and domestic use from relatively 
shallow wells near its outcrop al@ost everywhere in the county. 
A few deep wells tap the Fort Union along the Powder River valley 
in the northeastern part of Johnson County. Some of these wells 
flows but their flows rarely exceed 10 galtons per sinute; 
larger yields could be undoubtedly be obtained by puaping. 

The Wasatch Formation is the principal source of ground water 
in Johnson County. It yields adequate supplies to many 
relatively shallow stock and domestic weliss some of which flows 
but much larger yields probably would require pumping Lifts that 
are prohibitive for most purposes. The Kingsbury Conglomerate 
and Moncrief Members of the Wasatch Formations thoughs may yield 
soderate quantities cf water in some places. 

Alluvial deposits underlying the valleys of the Powder River 
and Crazy Womans Clears and Piney Creeks are potential sources of 
moderate to large supplies of water in the Powder River drainage 
basin. The permeability of these deposits decreases with 
distance from the Bighorn Mountain fronts so that largest yields 
can probably be obtained elong the upper reaches of these 
streams. 

Most ground water utilized in the project area is for domestic 
and stock supplies and is obtained from drilled wells and from 
springs. Water for irrigation is obtained almost entirely dy 
diverting flows of perennial streans. The discharge of wells and 
springs is smatt compered to the amount of ground weter 
availables and pumpage generally could be increased considerably 
without noticeably affecting the quantity of ground water in 
storage. Overdevelopment of water in the alluvium of the upper 
reaches of Crazy Womans Clears and Piney Creekss howevers might 
seriously reduce the amount of surface water that currently is 
available for irrigation. 

Water from Precambrian rockss the Tensleep Sandstones glacial 
deposits and alluvial deposits in the western part of the 
project area is yenerally of good quality for domestics 
irrigations and stock use. Water from the Frontier Formations 
the Lance Formations and alluvial deposits in the eastern part of 
the project area is of poor quality for domestic use and of fair 
to poor quality for stock use. The water is unsuitable for 
irrigation under ordinary conditions because of its very high 
salinity hazerd. Water From the Parkman Sandstone is usable as @ 
domestic supply but has Limited suitability for irrigation 
because of its high salinity and high sodiue hazards. As — 
source for stock suppliess the Parkman Sandstone yields water of 
fair quality. Water from the Cody Shale is unsuitable for most 
uses. 

Water from the Fort Union and Wasatch Formations is usable for 
domestic purposess although at many locations the water does not 
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meet sugyested domestic standards with respect to dissolved 
solidss irons mangeneses anc sulfate. Hydrogen sulfide is an 
Objectionable constituent of water from some wells. The water 
generally is unsuitedble for irrigations either because of its 
high sodius and high bicarvonate content or because of its high 
salinity hazard. It ranges from good to poor quality for stock 
use. 


GROUND-WATER RESOURCES And GEOLOGY OF THE WIND RIVER BASIN 
AREA, CENTRAL WYOMING 

WHITCOMBs HAROLD As LOWRYs MARLIN E. 

US GEOLOGICAL SURVEY. 

US GEOL SURV HYDROL INVEST ATLAS HA-2704 13 Ps 1968. 1 MAPs 1 
CHART, 29 REF.e 

Journal Announcement: SWRAG80! 

THE WIND RIVER BASIN 1S A 12000-SQ@-MI AREA IN CENTRAL 
WYOMING WHERE CLIMATE RANGES FROM HUMID TO ARID. THE SASINe A 
STRUCTURAL DEPRESSION UPLIFTED AND FAULTED ALONG THE MARGINS» 
CONTAINS SEVERAL THOUSAND FT OF TERTIARY ROCKS. MOUNTAINS AROUND 
THE BASIN ARE FORMED BY ROCKSs PRECAMBRIAN 10 CRETACEOUSs WHICH 
CIP BENEATH THE BASIN. GROUNDWATER OCCURS UNDER BOTH WATER-TABLE 
AND ARTESIAN CONDITIONS. PRINCIPAL WATER-BEARING UNITS ARE 
ALLUVIAL DEPOSITS AND TERTIARY SANOSTONES (CARIKAREE AND 
wIND RIVER FORMATIONS) +s WHICH HAVE THE POTENTIAL TO YIELD LARGE 
QUANTITIES OF WATER AT PLACES. THE TERTIARY FORT UNION 
FORMATION AND SEVERAL OF THE PRE=TERTIARY FORMATIONS ALSO YIELO 
WATER LOCALLY. QUALITY OF THE GROUNDWATER VARIES FROM LOW IN 
MINEKAL CONTENT AND SUITAULE FOR DOMESTIC USE TO UNUSABLE FOR 


STOCK SUPPLIES. GROUNDWATER LOCALLY CONTAINS UNDERSIRABLE 
AMOUNTS OF DISSOLVED SOLIOSs FLUORIDEs CHLORIDEs SODIUMs OR 
HYDROGEN SULFIDE. «ATER IN ALLUVIAL DEPOSITS UNDERLYING THE 


RIVERTON IRRIGATION PRUJECT AREA IS HWIGHLY MINERALIZED OUE 
TO IRRIGATION RETURN FLOW. ANALYSES OF WATER ARE GIVEN IN A 
TABLEs AND THE LCLITHOLOGIC AND HYDROLOGIC CHARACTERISTICS OF 
GEOLOGIC FORMATIONS,» ON A CHART. MAPS AT 1:250,-000 SHOW 
GEOLOGY, PIEZOMETRIC CONTOURS,» WELL DATAs AND SPECIFIC 
CONDUCTANCE OF WATER, 


Water Resources Data for Wyomings Published annually since 
1975. 

Geological Surveys Cheyennes WY. Water Resources Div. 

Available from the National Technical Information Services 
Springfields VA 22161. 

water Resources data for Wyoming consist of records of 
Stages discharges and water quality of streams? stages contents, 
and water yuality of lakes and reservoirs: and water tevels 
and water quality of wells. 

Additional water data were collected at various sitess not 
part of the Systematic data-collection programs and are 
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published as siscellaneous seasurements and analyses. This data 
represents that part of the National Water Data Systea operated 
by the U.S. Geological Survey and cooperating State and federal 
agencies in Wyoming. (USGS) 


WATER RESOURCES INVESTIGATIONS IN WYOMINGs 1968 

GEOLOGICAL SURVEY REPORT OF INVESTIGATIONS FOLDERs 1 SHEET- 
1969. 6 FIGs 1 MAP. 

Journal Announcement; SWRA0S21 

THE WATER RESOURCES STUDIES AND INVESTIGATIONS OF THE vy, S. 
GEQLOGICAL SURVEY IN WYOMING ARE SUMMARIZED. A SELECTED 
BIBLIOGRAPHY OF MATERIAL CONCERNING THE STATE IS INCLUDED. a 
LIS?’ IS GIVEN OF STATE AND FEDERAL AGENCIESs COUNTIES-s 
AND CITIES WHO COOPERATE IN DIFFERENT PARTS OF THE PROGRAM. THE 
HYDROLOGIC DATA NETWORK CONSISTS OF 216 PRIMARY, SECONDARYs AND 
WATER MANAGEMENT STREAMFLOW STATIONS? 238 GROUNDWATER 
OBSERVATION WELLS? ANO 91 WATER QUALITY OBSERVING SITES. 
SMALL STATE MAPS SHOW PRINCIPAL SOURCES OF GROUNDWATER, MEAN 
ANNUAL PRECIPITATIONe AVERAGE ANNUAL RUNOFF. SEDIMENT 
CONCENTRATION OF RIVERS» DISCHARGE OF THE PRINCIPAL RIVERSs 
AND THE DISSOLVED SOLIOS IN MAJOR STREAMS. A MAPs SCALE 42 MI 
TO THE INCHe SHOWS BY SYMBOLSs NUMBERS» AND COLORED OUTLINE 
THE WYDROLOGIC DATA WETWORK AND INVESTIGATIONS IN WYOMING IN 
DECEMBER 1968. (WOODARD-USGS) 


WATER RESOURCES INVESTIGATIONS OF THE U.S. GEOLOGICAL 
SURVEY IN THE WORTHERN GREAT PLAINS COAL REGION OF WYOMING, 
MONTANAs AND WORTH ODAKOTAs 1975 

GEOLOGICAL SURVEYs DENVERs COLO. WATER RESOURCES DIV. 

OPEN-FILE REPORT» MAY 1975. 110 Pe 27 FIGs 27 REF. 

Journal Announcement: SWRADB246 

THE GEOLOGICAL SURVEY'S WATER RESOURCES DIVISION HAS FOR 
MANY YEARS MAINTAINED A PROGRAM OF WATER=-RESOURCES INVESTIGATIONS 
THAT INCLUOES THE COAL REGIONS OF WYOMINGs MONTANAs AND NORTH 
DAKOTA. THE RECENT INTEREST IN COAL HAS ADDED NEW DIMENSIONS AND 
GREATER INTENSITY TO THE INVESTIGATIONS. THE woRK HAS 
EXPANDED T0 INCLUDE MONITORING THE ENVIRONMENTAL EFFECTS OF COAL 
PINING AND PROCESSING AND TO OETERMINE THE AVAILABILITY OF 
ADDITIONAL WATER SUPPLIES FOR COAL=-CONVERSION PLANTS AND RELATED 
DEMANDS. THIS REPORT DESCRIBES THE WATER=RESOURCES INVESTIGATION 
PROGRAM THAT IS CURRENTLY IN OPERATION. LOCATIONS OF GAGING 
STATIONS AND WATER-QUALITY MEASURING SITES+ FREQUENCIES ANDO 
PARAMETERSs AND AREAS OF GROUNDWATER STUDIES ARE INCLUDED. 
BRIEF DESCRIPTIONS OF COAL-RELATED STUDIES BY INVESTIGATORS 
who ARE HEADQUARTERED OUTSIDE THE NORTHERN GREAT PLAINS COAL 
REGIONS ARE ALSO IWCLUDED. SUCH STUDIES ARE RESEARCH IN 
TOPICS RELATED TO COAL EXTHACTIONs WATER SUPPLYs AND POST<MINING 
RECLAMATION. (WOODARO-USGS) 
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WATER-RESOURCES INVESTIGATIONS OF THE U.S. GEOLOGICAL SURVEY IN 
THE MAJOR COAL AKD OIL SHALE AREAS OF WYOMINGs 1975-76 

GEOLOGICAL SURVEYs CHEYENNEs WYO. 

OPEN-FILE REPORTs JANUARY 1976. 43 Ps 10 FIGs S TABse 44 REF. 

Journal Announcesent: SWRAGOTE 

THE U.S. GEOLOGICAL SURVEYs IN COOPERATION WITH THE STATE OF 
WYORING ANDO OTHER FEDERAL <AGENCIESs WAS FIVE DATA-COLLECTION 
ACTIVITIES AND FOURTEEN WATER“RESOURCE APPRAISAL PROJECTS IW 
THE MAJOR COAL AND OIL SHALE AREAS OF WYOMING. THESE ACTIVITIES 
ARE LOCATED PRIMARILY IN THE NORTHERN GREAT PLAINS COAL 
REGION oF NORTHEASTERN WYOMING (THE POWDER RIVER STRUCTURAL 
BASIN) AND THE GREEN RIVERs BEAR RIVERs AND GREAT DIVIDE 
BASINS OF CONTINUOUS RECORDS OF STREAMFLOW AND RESERVOIR 
STORAGE? (2) PEAK FLOW INFORMATION AT PARTIAL“RECORD SITES? 
(3) SAMPLING AND CHEMICAL AWALYSES OF WATER FROM STREAMS AND 
WELLS: (4) SAMPLING AND SEDIMENT ANALYSIS OF WATER FROM 
STREAMS? AND (5) MEASUREMENTS OF WATER LEVELS IN WELLS. THIS 
REPORT CONTAINS LISTS OF MONITORING SITES FOR THESE FIVE 
DATA-COLLECTION ACTIVITIES. (WOODARD-USGS) 


Hydrology of Area 35+ Eastern Regions Interior Coal Provinces 
Illinois and Kentucky. 

Zuehise Ee Eee Ryans Ge Les Pearts 0. Bar and Fitzgeralds K. 
F.e 1981. 

U.S. Geological Survey Water-Resources Investigations Open-File 
Report 81-403. 68 p. 
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Beans Spring, Table, and Black Butte Creek Projects Preference Right Lease 
Applications, southwestern Wyoning 

BLM, Rock Springs, Wyoming 

FEA, 1982 


About 51 million tons of coal would be surface-mined in Sweetwater County, in 
three sines--Beans Spring, 35 smiles south; Table, 19 miles nsortheast; and 
Black Butte Creek, 25 miles southeast of Rock Springs. The three proposed 
mines are on the Rock Springs Uplift, a semiarid high plateau characterized by 
high evaporation, wind speeds and percentage of possible sunshine. Coal in 
the Beans Spring and Table areas is in the late Cretaceous Almond Formation. 
The Black Butte Creek coal is in the Lance and Fort Union Formations. The 
Beans Springs area is drained by tributaries to through-flowing Gap and Salt 
Wells Creeks. The Table area is in the headwaters of tributaries to 
Killpecker Creek. The Black Butte Creek area is drained by tributaries to 
through-flowing Black Butte Creek. Erosion and sedimentation is a problea in 
the Table and Black Butte Creek areas. The mines are in groundwater recharge 
areas but recharge is small because of high evaporation rates. Groundwater 
occurs under both confined and unconfined conditions. Large withdrawals 
probably would exceed recharge and lower water levels. Mining would increase 
sediment loading of streams. Spoil leachate would affect groundwater quality 
within one mile of the aines. 


Proposed Buckskin Project 
IN: Eastern Powder River Coal DES 


BLM, Cheyenne, Wyoming 
DES, 1978 


This document analyzes the impacts of approval of a aining and reclamation 
plan to recover 80 sillion tons of 84 million tons of federally leased surface 
minable coal in the Powder River Basin, in northeastern Wyoming, over 20 
years. The site, proposed Buckskin Mine, consists of 600 acres 10 miles north 
of Gillette in Campbell County. Most of the site is a gentle south slope, 
dissected by intermittent Rawhide Creek (69 square mile upstream drainage 
area, average flow 0.8 cubic feet per second) and ephemeral Spring Draw 
(drainage area 2.13 square miles). Maximum relief near Rawhide Creek is about 
150 feet. Annual precipitation of 15 to 16 inches results in 14 gallons per 
minute runoff. The coal occurs in two seams at the top of the Fort Union 
Formation: the Anderson seam, about 40 feet thick, separated by 3 feet of 
shale from the underlying Canyon seam, about 64 feet thick. The coal is 
overlain by 0 to 215 feet of the Wasatch Formation. The beds dip less than 
two degrees southwest into the Basin. Small quantities of water are in the 
coals and discontinuous sandstones in the Wasatch Formation. The site 
contains 6 shallow wells, 5 reservoirs, irrigation ditches and spreader dans. 
Both surface and ground water is too highly mineralized (4,000 to 6,000 
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milligrams per liter dissolved solids) for human consumption. Surface mining 
would require dewatering 400 gallons per minute during years 3 to 4, reducing 
to 260 gallons per minute during the 16th year. About 30 gallons per minute 
would be used. The remainder would be discharged to Rawhide Creek after 
treatment. Dewatering of the sandstone would extend 1,000 to 1,500 feet. The 
coal dewatering would extend about 3 miles from the site. About 456 acres of 
shallow aquifers would be modified, resulting in a deterioration of water 


quality. 


Proposed Coal Leasing in the Carbon Basin Area, Wyoming 


BLM, Cheyenne, Wyoming 
FES, 1979 


This siatement analyzes impacts of leasing 6,146 acres of Federal coal in the 
Carbon Basin, interspersed among private coal, in order to create logical 
mining units. The surface of the basin is characterized by a northeast- 
trending ridge, maximum relief 400 feet, dissected by ephemeral Second and 
Third Sand Creeks and Chapman Draw draining eastward to the Medicine Bow 
River, and by First Sand Creek, also ephemeral, a closed basin. These creeks 
are estimated to flow only 10 to 15 days per year. Annual precipitation is 10 
inches and lake evaporation ranges from 36 to 42 inches per year. The coal, 
in the Paleocene-Eocene Hanna Formation, crops out on the southern end of the 
Basin. The main coal, the Johnson Bed, ranges from 8 to 22 feet thick. Two 
other coals, the Finch Group, sore than 13 feet thick locally, and the Blue 
Group, more than 13 feet thick locally, overlie the Johnson Bed. About 10 
million tons could be surface-mined to a depth of 150 feet and 95 to 98 per- 
cent of less than 400 million tons could be recovered underground by continu- 
ous and longwall mining. The coal beds and overlying sandstones are poorly 
productive aquifers, confined toward the basin center. Aquifers in the deeper 
Mesa Verde Formation are isolated from the Hanna Formation by the intervening 
Lewis Shale. Surface mining would remove one shallow well, seven stock ponds 
and two surface diversions. A maximum aine inflow of 40,000 gallons per day 
would have to be handled. Water in four test holes ranged from 672 to 8,084 
milligrams per liter total dissolved solids. 


Cherokee Proposed Project 


BLM, Cheyenne, Wyoming 
IN: Development of Coal Resources in Southcentral Wyoming, FES, 1978 


The proposed Cherokee surface mine of 10,671 acres 30 miles west-southwest of 
Rawlins in Carbon and Sweetwater Counties, is near the Continental Divide, the 
saddle between the Great Divide and Washakie Basins. The relatively level 
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landscape is underlain by nearly horizontal beds of the Fort Union/Wasatch 
Formation which contains two main coal seams, 12 and 14 feet thick. Annual 
precipitation of 10 inches produces probably poor quality ephemeral runoff of 
less than 0.17 inches to closed basins. Seall amounts of poor quality, 
dissolved solids 2,040 to 3,760 milligrams per liter occur in the coals and 
lenticular sandstone above. Potentially 500 gallons per sinute of water 
containing less than 1,000 milligrams per liter of dissolved solids could be 
obtained from a well in the Fort Union basal sandstone at a depth of about 
3,500 feet. Mining would destroy two or three stock reservoirs and moist coal 
washing wastes conceivably could contaminate heavily sineralized ground water 
in Cow Butte Basin, a emall playa, less than one square aile. 


Eastern Powder River Coal 


BLM, Cheyenne, Wyoming 
DES, 1978 


This statement updates the Final Environmental Iapact Statement, Eastern 
Powder River Coal Basin of Wyoming (FES 74-55). It ewaluates impacts of 
surface coal mining and related activities by the year 1990 at three levels, 
1) low--169 million tons per year from 14 surface aines presently operating or 
pending approval, 2) probable--173 million tons per year, one edditional sine, 
and 3) high--15 existing or pending sines and 23 new mines producing 329 
million tons per year, and one gasification plent. It also evaluates site- 
specific impacts of the one mine responsible for the probable level. The 
study area is the eastern flank of the Powder River Basin in Wyoming, couprie- 
ing about 5 million acres, bound on the east by the coal outcrop, on the south 
by the North Platte River, on the west by the Power River, and on the north 
by the Montana-Wyoming state line. The northern part of the area is charac- 
terized by high, open, rolling hills having relief of 500 to 1,000 feet. The 
southern part is plains and table land with relief of 300 to 500 feet. The 
Powder and Little Powder Rivers drain the sorth, Donkey Creek and Belle 
Fourche River drain the middle, and South Fork, Cheyenne River, Lance Creek 
and North Platte River tributaries drain the south. Stre are generally 
ephemeral but some have isolated intermittent reaches. / . »recipitation 
increases from less than 12 inches in the south to 17 inches .2 ‘© northwest. 
More than 73 billion tons of minable (less than 300 feet deep) coal occurs in 
9 coal fields in the Eocene Wasatch Formation and the Paleocene Fort Union 
Formation. The alluvium in larger streams hes produced several hundred 
gallons per minute of usable quality water. The Wasatch and Fort Union 
Formations and underlying Lance Formation and Fox Hille Sandstone contain 
sandstone layers that produce about 25 gallons per sinute of hard water at 
shallow depths (less than 1,000 feet) near outcrop areas, and industrial size 
supplies of softer water usually containing 500 to 1,500 milligrams per liter 
of dissolved solids at depths of 3,000 to 5,000 feet where the water is 
confined. In deep (below 5,000 feet) parte of the basin, where the Madison 
Limestone is fractured and cavernous, flows of as auch as 7,000 gallons per 
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minute at 179 pounds per square inch flowing pressure have been obtained. 
Recharge to the Madison Limestone may be as such as 75,250 acre-feet per year 
from the Big Horn Mountains, the Laramie Range, the Black Hills, and possibly 
the Hartville uplift, all bounding the basin. The only Madison water analysis 
showed a total dissolved solids content of 3,726 milligrams per liter. Low 
level surface mining would sodify shallow aquifers and lower shallow water 
tables in about 18,729 acres (except in the southwest where overburden and 
coal are above the water table), destroy some wells, reduce spring and nearby 
streamflow and degrade water quality. High level surface sining of an 
additional 19,279 acres would have expanded equivalent iapacts. 


ETSI Coal Slurry Pipeline, eastern Wyoming to Louisiana 
BLM, Denver, Colorado 
FEIS, 1980 


Energy Transportation Systems, Inc., (ETSI) proposed to transport 37.4 million 
tons of coal per year for fifty years from the Powder River Basin near 
Gillette, Wyoming, by slurry pipeline to various power plants in Oklahoma, 
Missouri, Arkansas, and Louisiana. Slurry would require 20,000 acre-feet of 
water per year to be pumped from the Madison Formation in Niobrara County. A 
numerical model predicted drawdowns of sore than 100 feet would occur in a 
3,400-equare-mile area around the well field, extending into southwestern 
South Dakota, affecting some existing Madison water users, including the City 
of Edgemont, South Dakota. Surface waters would also be affected, including 
base flow reductions of 1 to 4 cubic feet per second in the Cheyenne River, 
and Cascade and Hot Springs. Drawdowns of gore than 100 feet in the Inyan 
Kara aquifer would extend over 1,600 square siles. Six water supply alterna- 
tives were analyzed. One alternative would purchase part of the required 
water from the City of Gillette well field, reducing drawdowns around the 
Niobrara County well field by 30 percent, but extending drawdowns over auch of 
Crook County. Another alternative to develop a well field in Crook County 
would extend drawdowns of gore than 25 feet over 23,600 square miles including 
adjacent parts of Montana and South Dakota, and 7,800 square smiles of the 
Inyan Kara aquifer. Using Gillette and Crook County well fields would reduce 
the overall affected area but it would extend further south than if the Crook 
County well field was used alone. Obtaining the required water, half from the 
Crook County well field and half from the Niobrara County well field would 
reduce the extent of 100-foot drawdown in the Madison to 3,700 square ailes 
and 330 square siles in the Inyan Kera. Obtaining water from the Oshe 
Reservoir in South Dakota would not itapact ground or surface waters. Using 
treated wastewater from South Dakota would not impact ground water but would 
reduce four South Dakota streams’ flow by 1.3 to 12.4 cubic ff ot per second. 
Document is supported by Well Field Hydrology, Surface Wate. Quality, and 
Ruptures and Spills Technical Reports. 
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Green River/Hams Fork Regional Coal, Colorado and Wyoming 


BLM, Craig, Colorado 
FEIS, 1980 


This statement analyzes the impacts of leasing as many as 16 tracts of Federal 
coal beneath 30.2 square miles in a 37,000 square-mile area in northwestern 
Colorado and south-central Wyoming. The Colorado tracts are in the Yampa and 
Danforth Hills Coal Fields. The Wyoming tracts are along the east side of the 
Washakie and Great Divide Basins and in the Hanna Basin. In both states, the 
tracts are in sountain-bound areas of relatively low relief, consisting of 
low, rolling hills, broad plains and river valleys, and cuestas, in sany 
places characterized by dip slopes and subdued escarpments. in Colorado, the 
coal is in the Iles and Williams Fork Formations of the Mesaverde Group, and 
the Lance Formation, all Upper Cretaceous, and in the Paleocene Fort Union 
in upper Cretaceous formations and the 

on is semiarid, annual precipitation 
ranging from about 9 inches in Wyoming to as such as 13 inches in parts of the 
Colorado region. The tracts are by ephemeral streams in small water- 
sheds of tributaries to the North Platte River in Wyoming, and the Yampa River 
in Colorado. Annual runoff fros= tr is about 0.7 inches in Colorado 
end 0.2 inches in Wyoming. Runoff contains half of the sediment, and two to 
three times the dissolwed solids of nearby sountain streams. in some places, 
emall amounts, less than 10 gallons « minute to wells, of shallow ground water 
is perched sbove weaturated coal lsyers. In Colorado, the water is of 
marginal quality for domestic use, end in Wyoming it contains 2,000 to 6,500 
milligrams per liter of dissolved solids. Shallow ground water issues in « 
few springs in Colorado. Impacts to both surface and ground water would be 
local, relatively sinor and generally short lived. Mining following saxieu 
leasing would disturb mo sore than 0.23 percent in Colorado, and less than 
0.05 percent in Wyoming, of the shallow aquifers in their respective water- 
sheds. Alternate water would have to be furnished for 14 shallow wells and 9 
springs in Colorado, and 47 small reservoirs, each less than 3 acre-feet, and 


rapidly filling with sediment. 


Hanne Basin Study Site Coal Resource and Surface Mining Potential 
Reclamstion Evaluation in the Hanna Coal Field, south-central Wyoming 

BLM, Denver, Colorado 

DRIA Report No. 2-75 


The coal resource of the Hanna Basin study site consists of about 25 percent 
of identified coal beneath less than 200 feet of 

The coal is in the upper Ferris Formation of 
ic drained by ephemeral streams tributary to the 
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Medicine Bow River to the east. Small amounts of water occur in thin sand- 
stone layers above the coal, and slightly larger amounts are found in frac- 


tures in the coal beds. Depth to water ranges from 12 to more than 100 feet 
depending on topography. Flow is westwardly to the North Platte arm of the 
Seminoe Reservoir. Total dissolved solids in ground water ranges between 
1,000 and 4,000 milligrams per liter, many toxic constituents exceeding EPA 
recommended standards. Surface mining will necessitate draining the coal 
below the reservoir level. Reversal of the gradient will increase flow into 
the mine, increasing the amount of water to be handled. Wo existing wells 
will be affected. Proper restoration practices will eliminate increased 
stream sedimentation. 


Hanna South Proposed Project 
BLM, Cheyenne, Wyoming 
IN: Development of Coal Resources in Southcentral Wyoming, FES, 1978 


The proposed Hanna South surface mine of 4,127 acres just south of Hanna, 
Wyoming, includes 640 acres cf Federally owned coal and surface. Mining would 
disturb 90 public acres and 642 private acres containing four coal beds 
averaging 41.2 feet in total thickness beneath less than 150 feet of over- 
burden. The coal beds dip 25 to 40 degrees northwesterly into the Hanna 
Basin. The terrain is gently sloping at the head of northeasterly draining 
ephemeral draws. Small amounts of confined water occur near the mine, at 
depths ranging from 26 to 115 feet. Total dissolved solids ranged from 470 
milligrams per liter in a shallow, 130-foot-deep well, to 9,160 milligrams per 
liter in a well 240 feet deep. Annual precipitation of 10 inches produces 
runoff of 0.5 inch in ephemeral draws. Runoff is high in dissolved solids and 
sediment. Mining would lower water level in an unused nearby well and destroy 
one stock reservoir. Water levels would recover by about 1996. 


Powder River Regional Coal, Montana and Wyoming 
BLM, Casper, Wyoming 
FEIS, 1981 


Leasing of 14 tracts within the Powder River region of Montana and Wyoming is 
proposed to all for development of 1.5 billion tons of associated coal 
reserves. Development of the leases would affect Big Horn, Powder River, and 
Rosebud Counties in Montana, and Campbell, Converse, Crook, Johnson, Natrona, 
Sheridan, and Weston Counties in Wyoming. Maintenance tracts to be leased 
would include the Colstrip A and B, Colstrip C, Colstrip D, Cook Mountain, 
Coal Creek, Northwest Otter Creek, Timber Creek, Duck Nest Creek, Kintz Creek, 
and Keeline Tracts. All mined land would be reclaimed. Mining processes 
would consume 8,310 acre-feet of water, and associated municipal uses would 
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consume 33,400 acre-feet of water in 1990. Approximately 310 wells and 35 
springs would be destroyed. Approximately 247,000 acres of shallow aquifers 
would be removed to depths of 100 to 400 feet, although they would eventually 
be replaced by spoil aquifers. Surface outflow from the region would be 
reduced by approximately 350 acre-feet per year during mining. Between 20 and 
33 point-watering sources would be destroyed. 


Red Rim Study Site Coal Resource and Surface Mining Potential Reclamation 
Evaluation in the Green River Coal Region, south-central Wyoming 

BLM, Denver, Colorado 

EMRIA Report No. 7-76 


The Red Rim study site is above the northwestward dipping sediments of the 
southern (Red Desert) part of the Great Divide closed Basin. The coal is in 
the lower part of the Tertiary Fort Union Formation, and overlies a thick 
sandstone whose outcrop forms the Basin's Red Rim to the southeast. Nearly 40 
thousand tons of the estimated coal resource are in beds more than 2.5 feet 
thick covered by less than 200 feet of overburden. Most of the site is 
composed of remnants of hogbacks, severely eroded into rolling to rugged high 
plains. Climate is semiarid. Snowmelt provides 40 percent of the annual pre- 
cipitation of 190.43 inches. The sites are drained by intermittent Separation 
Creek and tributaries. Little runoff originates on the site. Little water 
occurs above and in the coal. Only one of 10 test holes encountered water. 
Modera.e (several hundred gallons per minute) quantities of good quality water 
may be available from a thick (500-600 feet) sandstone below the coal downdip 
from the site. Mining should encounter little water. Protective measures and 
restoration practices could eliminate degradation of water quality. 


Sand Butte Preference Right Lease Application, southwestern Wyoming 
BLM, Rock Springs, Wyoming 
EA, 1981 


This document assesses the impacts of an extension of the Black Butte mine in 
Sweetwater County, about 28 miles east-southeast of Rock Springs, south- 
western Wyoming. The 5,078-acre area is a semiarid (annual precipitation 8.8 
inches) high plateau, consisting of a series of northeast trending escarp- 
ments and 4- to 6-degree dip slopes. About 33 million tons of coal occur in 
several beds averaging 3.7 to 9.3 feet thick, in the Fort Union and Lance 
Formations under less than 200 feet of overburden. The area is drained by 
ephemeral Patrick Draw, tributary to Bitter Creek, several miles northeast. 
About 60 percent of the surface is bare ground. Small quantities of poor 
quality water occur in and above the coal beneath drainage ways. No wells 
exist nearby. It is doubtful that mining would significently change occur- 
rence of ground water. 


439 








Wyoming Wyoming 


Seminole Proposed Project 
BLM, 
IN: Development of Coal Resources in Southwestern Wyoming, 1978 


This document assesses the impacts of approval of a mine and reclamation plan 
to mine 3,840 acres of coal, 960 of which are Federally leased, about 5 miles 
west-southwest of Hanna, in south-central Wyoming. Coal is in six seams in 
the Paleocene/Upper Cretaceous Ferris Formation that dip 20 to 30 degrees 
northeast to the center of the Hanna Basin. Annual precipitation is 10 inches 
and annual lake evaporation is 36 to 42 inches. Small amounts of moderately 
mineralized water is found in thin, discontinuous sandstone, conglomerate and 
coal layers at depths of 40 to 90 feet. The area drains northeast and south- 
west to ephemeral streams. The largest drainage area on the site is about 200 
acres. Surface water 9.5 miles downstream from the site contained 2,000 to 
3,000 milligrams per liter of dissolved solids and 2,170 milligrams per liter 
suspended solids at low flow, in part from the mine. Mining would lower the 
water level in one well near the mine and destroy one stock reservoir. 


Development of Coal Resources in Southcentral Wyoming 
BLM, Cheyenne, Wyoming 
FEIS, 1979 


Development of Federal coal resources in the 5.5-million-acre southcentral 
Wyoming region in Sweetwater and Carbon counties, Wyoming, and Routt and 
Moffat Counties, Colorado, is proposed. Three mining and reclamation plans on 
existing leases would be approved. Rights-of-way would be issued for 3.4 
miles of water pipeline. Anticipated regional activities, including the three 
proposed leases, would result in an estimated annual production of 17.8 
million tons of coal by 1990. Mineral extraction activities would deplete 
regional coal reserves by 204 million tons by 1990. The topography of 18,760 
acres would be disturbed by the proposed lease development, existing mining 
activity, and the development of oil, gas, uranium, and sand. Demand for 
industrial and municipal water would increase by 910 acre-feet per year. The 
quality of postreclamation aquifers would decline and that of surface water 
would be degraded by the runoff of contaminants resulting from increased 
population and industry. 
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Development of Coal Resources in Southwestern Wyoming 


BLM, Cheyenne, Wyoming 
FES, 1978 


This statement assesses impacts of approval of five mine and reclamation 
plans, 4 surface and one underground, issuance of associated rights-of-way, 
and cumulative impacts of potential coal development in the region. The five 
mines would produce 15.2 million tons per year, in addition to the 1990 annual 
production of 16 million tons of existing and projected mines. Three of the 
mines are in the Overthrust Belt on the west of the region and two are in the 
Rock Springs uplift on the east. The region is drained by the Green River and 
tributaries. The mine areas are on the flanks of the Green River Basin and 
are drained by ephemeral Green River tributaries. Surface water quality is 
generally good, ranging from less than 100 to more than 2,000 milligrams per 
liter dissolved solids, depending on flow. Wells generally yield 10 to 100 
gallons per minute of water ranging from 500 to 3,500 milligrams per liter of 
disolved solids. Water use of 5,040 acre-feet per year due to the proposed 
action is about 0.035 percent of expected total water use by 1990. Mining 
would temporarily increase recharge and salinity of ground water near the 
river, but regional impact would be insignificant. Lower infiltration rates 
of reclaimed overburden would increase streamflow and sediment load locally. 


Proposed Development of Coal Resources in Southwestern Wyoming 
BLM, Washington, D.C. 
FES, 1978 


The statement assesses impacts of five proposed.coal mines in Lincoln, Uinta 
and Sweetwater Counties in southwestern Wyoming, three in the Hams Fork Coal 
subregion and two in the Green River subregion. The Hams Fork region mines 
straddle, or are on limbs of the northerly trending Lazeart syncline where 
dips range from 15 to 50 degrees. Coal is in numeroue Adaville Formation beds 
ranging up to 70 feet thick, covered by less than 1,000 feet of overburden. 
One Green River region mine area overlies 6 Rock Springs Formation coal beds 
ranging from 4 to 14 feet thick, overlain by as much as 800 feet of gray sand- 
stone of the Ericson formation. The other mine includes two seams as much as 
26 feet thick in the Fort Union and Lance Formations, and the 10- to 12-foot- 
thick Almond coal seam. There is a total of 357 million tons of coal beneath 
the five mine areas. Average precipitation in the region is 9.5 inches and 
ranges from 7.89 inches at Rock Springs to 17.92 inches at Afton. Most of the 
area is drained by ephemeral drainages. Small quantities of water occur 
unconfined in outcrop areas in the coal beds, interbedded sandstone layers and 
fractured shale and mudstone, and confined downdip. Mining in the Hams Fork 
subregion could affect two springs, and in the Green River subregion, could 
affect six or more nearby wells. Sedimentation in main drainages could also 
occur. 
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White Tail Butte Study Site Coal Resource and Surface Mining Potential 
Reclamation Evaluation in the Little Powder River Coal Field, northeastern 


Wyoming 
BLM, Denver, Colorado 
EMRIA Report No. 13-77 


The gently rolling uplands and isolated knobs and buttes of the 3.6-square- 
mile White Tail Butte study area cover an elongate drainage divide between 
intermittent Elk and White Tail Creeks. Maximum relief is 350 feet. Pre- 


cipitation is about 16.3 inches. Three Tongue River Member (Fort Union For- 
mation) coal beds crop out or are covered by less than 200 feet of over- 


burden: the Anderson, averaging 34.3 feet thick; the Dietz, 18 to 28 feet 
thick; and the Canyon, averaging 21.6 feet thick. Small amounts of water 
containing about 2,000 milligrams per liter dissolved solids occur in shallow 
layers above, in and between the coals. Small amounts of less sineralized 
water occur below the Lebo shale member which lies below the lowest, the 
Canyon, coal bed. Surface mining will alter shallow aquifers, displace 
springs, and destroy several stock ponds. Aquifers below the Lebo Shale 
Member (bottom of the Fort Union Formation) would not be affected. 
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Ashleys 6. Hee 1910 
U.S. Geological Survey Bulletin 4244 Tabless po. 1-47. 


Bibliography and index of U.S. Geological Survey publications 
relating to coals 18824 1970 

Averitts Pauls and Lopezs Loredas 1972 

U.S. Geological Survey Bulletin 13774 173 0. 


Stripping--Coal Resources of the United States--January 1+ 1974 
Averitts Pauls 1975 
U.S. Geological Survey Bulletin 14124 131 pp. 


Geochemistry of ground water in mine drainage probleas 
Barness Ivanse and Clarkes F. Es 1964 
U.S. Geological Professional Paper 473-As 5 pf. 


Standards for the classification of public coal lands 
Basse Ne. Wee Saiths He Les Ond Horne Ge Hes 19706 
U.S. Geological Survey Circular 6334 10 0 
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A procedure for predicting concentrations of dissolved solids 
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U.S. Geological Survey Water-Resources Investigations. 
Open-File Report 80-764. 17 0. 


Annual runoff in the conterminous United States 

Busby Me Wee 1966 

U.S. Geologicel Survey Hydrologic Investigations Atlas HA-212, 
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Pacer-Data entrys retrievel and update for the National Coat 
Resources Data System (Phase 1) 
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U.S. Geological Survey Professional Paper 978. 107 op. 
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Geological Surveys NSTL Stations MS. Water Resources Div. 

Available from the OFSSs USGS Box 254256 Fed. Ctres Denvers 
CO 80225. Prices $7.75 in peper copys $3.5) in 
microfiche. Geological Survey Open-File Report 81-542- 1981. 56 
pe & Figs S Tabs 29 Ref.e 

Journal Announcement: SWRA1501 

A requirement of Public Lew 95-87, the Surface Yining 
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Control and Rectamation Act of 19774 is the understanding of 
the hydrology in actual and proposed surface-sined areas. 
Sur face-water data for sealt specific-sites and for larger 
areas such as adjacent and general areas are needed also to 
Satisfy the hydrologic requirements of the Act. The Act 
specifies that surface-water modeling techniques say be used 
to generate the data and information. The purpose of this report 
is to describe how this can be achieved for ssaiter 
watersheds. This report also characterizes 12 ‘state-of-the-art '* 
strip-mining assesseent models that are to be tested with date 
from two data-intensive studies involving small watersheds in 
watersheds with specific-site data. Extending the use of 
modeling techniques to larger watersheds remains relatively 
untesteds and to date the upper tLimits for application have 
not been established. The U.S. Geological Survey is 
currently collecting regional hydrologic data in the major coal 
provinces of the United States and this data will be used to 
help satisfy the ‘general-area’ data requirements of the Act. 
This proaqram is reviewed and described in this report. (USGS) 
Chemical quality of public water supplies of the United States 

and Puerto Ricos 1962 

Durforse C. Nee and Beckers Ediths 1964 

U.S. Geological Survey Hydrologic Investigations Atlas HA-200- 
1 sheet. 


Geochemistry of some rocksse mine spoilss stream sedisentss 
soilss plantss and waters in the Western Energy Region of the 
conterminous United States 

Ebenss R. Jee and Shacklettes H. Teer 1982 

U.S. Geological Survey Professional Paper p. 1237+ 173 o. 


Element Concentrations Toxic to Plantss Animalsse and Man 
Goughs Le. Pee Shacklettes He. Roe and Cases Ag Ase 1979 
U.S. Geological Survey Bulletin 1466 80 p. 


A Presentation and Evaluation of the Hydrologic inforsation 
available for the major federat Coal Lands in seven Eastern 
States--Sources of available information and @ plan for future 
work 

Grasons David 

U.S. Geological Survey Open-File Report 82-525+ 348 0. 

The most abundant and available Federal coal reserves in 
Eastern United States are in and near the National forests. The 
National forest areas offering the greatest potential for coat 
development are in or near the DBaniel Boone in Kentucky end 
Tennessees Hoosier in Indianas Jefferson in Virginias Monongahela 
in West Virginias Shawnee in Iilinoise and Wayne in Ohio. An 
evaluation of the available data and published informatisn on 
coal mining and the water resources of these areas identifies 
informational needs. Three such needs common to all six National 
forest areas are “for (1) numerical characterization of 
streamflows water-qualitys and sedimentation characteristics? (2) 
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inforeation about ground-water avwailabilitys movements and 
qualitys befores during and after mining: and (3) a hydrologic 
reconnaissance of ait major takes and ispoundsents within the 
prospective Federal coati-leasing area. Investigations «hich 
would address these and other inforeational needs are outlined 
for each forest area. A schedule is proposed for completion of 
these recossended investigations by the U.S. Geological Survey 
over a 6-year period. The application of sophisticated 
analytical and interpretive techniques in these studies must be 
preceded by the collection and preparation of adequate hydrologic 
Gata. 


Streasflow characteristics related to channel geometry in 
western United States 

Hedeans E. Roe and Osterkamps We. Roe 1982 
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A guide to State progress for the reclasation of surface-mined 
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Groundwater Models for Water Resources Planning 
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Geological Survey Open-File Report 80-5814 1980. 22 pe 11 Ref.s 

Journal Announcement: SWRA1411 

In the past decade hydrologists have eaphasized the 
developement of computer-based mathematical models to aid in the 
understanding of flows the transport of solutess transport of 
heats and deformation in the groundwater system. These sodels 
have been used to provide infor@ation and oredictions for water 
managers. Too frequentlys groundwater was neglected in 
water-resource planning because managers believed that it 
could not be adequately evaeluseted in terms of availability, 
avelitys and effect of developement on surface water suposlies. 
Nowe howevers with newly developed digital groundwater models, 
effects of development can be predicted. Such models have been 
vsed to predict hydrologic and quality changes under 
different stresses. These models have grown in complexity over 
the Last 10 years from simple one-layer flow models to 
three-dimsensional sisulations of groundwater flow which may 
include solute transports heat transporte effects of tand 
subsidence, and encroachment of salt water. This paper 
tilustraetess through case historiess how predictive grouniwater 
modeis have provided the information needed for the sound 
planning and sanagenent of water resources in the Jnited 
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